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THE NEW AGRICULTURAL POLICY AND 
THE DAIRY FARMING INDUSTRY. 
Introduction, 

It is intended in tte following pages to discuss at some length 
the probable effects on the dairy farming industry of tlie new 
agricultural policy forced on this country by the circumstances 
of the war. The aim of this policy is briefly to encourage and 
increase the production of food at home, so that this country 
in the ‘future may be rendered much less dependent on 
supplies imported from abroad. This policy, which is yet 
in the earliest stages of development, requires primarily a 
great increase in the production of cereals, especially wheat, 
and this end can only be attained by bringing under arable 
cultivation a very large acreage of land which is to-day under 
permanent grass. At the same time the present level of 
production of other essential foods which liy their nature 
must be entirely produced at home, or others which are to a 
certain extent imported, must be maintained and if possible 
increased. Of such foods, those produced liy the dairy 
farmer — milk, cheese and butter — are amongst the most 
important. In the case of milk we have a food which 
occupies a unique position. For infants and child I’en it is 
the one indispensable food, and cannot be generally and 
satisfactorily replaced by any other substance ; also, by reason 
of its perishable nature, it cannot be imported satisfactorily 
from any other country. In spite of the increased importalions 
of condensed and dried milk we must for many years be 
almost entirely dependent on our home-produced supplies. 
In addition to the value of milk itself, the products made 
from it — cheese and butter— are of prime importance as food 
for all classes of the population. 

Previous to the war, it was estimated that the total annual 
production of milk in Great Britain was about 1,250 million 
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gallons ; of this total some 73 per cent, was consumed as new 
milk, representing a total of nearly 1100 million gallons .(if 
valued at Is. per gallom --45,000,000^.). and even this immense 
volume (lid not meet the demands or the needs of the 
population. The remainder of the milk — 27 per cent. — 
was manufactured into butter, cheese. but the products 
thus obtained represented but a fraction of the total annual 
national consumption. In respect of cheese the amount 
produced at home was some 22 per cent., and us regards 
butter some 30 per cent, of the national requireinenls ; the* 
balance Avas imported from our colonies or from foreign 
countries, and at the prices ruling in 1914 this represented a 
total value of over 30,000,000/. It is clearly evident, therefore, 
that the milk and dairy produce are of great importance in the 
national food supply. 

it will also be granted that it is impossible to develop one 
branch of farming to a much greater extent than hitherto 
without affecting to a greater or lesser extent every other 
branch, hence, it is most important in the interests not only 
of the dairy farmer, but of all associated with the dairy 
industry and of the nation at large to consider how and 
in what directions cljatiges may he induced by the new 
agricultural policy in the practice of dairy farming and in the 
production of milk and dairy produce in this country. 

KEhATIOX BETWEEN GRASS LAND AND DAIRY FARMING, 

When as a result of the oft described depression in the 
price of all kinds of farm produce the arable land of the 
“seventies” of last century began to be laid down or to fall 
down to gi’ass, some years elapsed before it was realised 'that 
milk production afforded a means whereby a liviiig could be 
made on the heavy clay soils which had been formerly 
devoted to grai]i growing. The regular and frecjuent monetary 
returns obtainable acted as an inducement to many farmers 
to adopt milk production as the mainstay of their system of 
farming in spite of longer hours every day of the week and at 
all seasons of the year. During the last thirty years there has 
been a steady increase in the luimbers of milking cows in this 
country, though this increase has not been proportionate to 
the increase in the population in the same period (see page 22), 
and dairy farming has come to be closely associated with, and 
sometimes considered to bo absolutely dependent on, a large 
area of permanent grass land. 

It is important to remember, however, that the increase in 
grass land was not brought about in the first instance by 
a desire to take up milk production. In some districts remote 
from towns and with poor railway services, mucli land was 
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laid down to grass during the last thirty years without any 
appreciable increase in the numbers of cows, and had t lie re 
been* no depression, with its conseqin'iit decrease in the arable 
acreage, the increased demand for milk from London and 
other densely populated ai'eas — a demand due both to a rapitlly 
growing population and to a greater consumption per head — 
would still have brought about an increase in milk production. 

While it is well known that the prohtable utilisation of 
grass land is quite possible without a dairy herd, it is not so 
generally recognised that milk production may be very success- 
fully practised on farms entirely under a rotation ami with but 
a comparatively small area of pasture devoted to cows. 

How Dairy Farming may be Affe(^thi). 

A study of all aspects of the situation leads to the conclusion 
that the carrying out of tlie new policy must exercise a. direct 
effect on the dairy farming industry ])y reducing the acreage 
of grass land ai ])reseni; devoted to milk production, and thus 
bringing about either a diminution in tiie number of cows 
kept, or a change in the system of feeding. The following 
indirect effects may also follow. Firstly, otlier systems of 
farming may become more reiiiimerative or equally remunerative 
with less work and worry, and farmers will therefore be induced 
to give up milk production. Secondly, owing to the reduction 
in pasture and its consequences, and more assured returns from 
cereal crops, niilk production maybe greatly reduced in certain 
areas iiaiurally adapted for grain growing, and most ])robably 
increased in otlns’s where the natural conditions (mal)le milk to 
be })roduced most cheaply. Thirdly, it may be increasingly 
difficult for dairy fanners to obtain efficient labour, and any 
aggravation or even continuation of the present difficulties will 
lead to a retlnction in tlie number and size of dairy herds. Kacli 
of these lu'obahie elTects will now be discussed more full}'. 
Kffect of a Decrease tn Grass Land. 

During the iiast summer the statement that the ploughing 
up of a large acreage of grass land must bring about a reduction 
in the Lead of cows and in the output of milk has fre<j[ueiitly 
appeared in the agricultural press, and been endorsed in the 
resolutions of many farmers' clubs and societies. It cannot be 
admitted that this is an accurate generalisation, though there 
may be instances of individual farms where it is correct. 

Before proceeding further, liowever, it is desirable to point 
out that no hard and fast scale fixing the proportion of grass 
land to be broken upon all farms has been issue<lby the Board 
of Agriculture. Instead, the decision as to the acreage and the 
actual fields to be converted to arable on any farm has been 
left to the local War Agricultural Executive Committee, and these 
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cominittees have been instructed to give careful consideration 
to Inca) coiiditions, and to avoid any course of action which 
would inevitably lead to a curtailment of the milk supply. 

Suggestions have l)een made in different districts as to the 
area of grass land required per cow, for instance, the Essex War 
Agricultural Committee was reported to have stated that in 
their opinir)n two acres of average grass per cow should be 
considered as sufficient in their district, and instances were 
known of successful daii'y farming in the county with one to 
one and a half acres of grass per cow. Rut as the quality of 
the soil and herbage, the rainfall, and the number of young 
stock reared show great variations from farm to farm, it is 
undoubtedly p ref era 1)1 e to avoid stating any fixed scale, and to 
leave the decision in each case to the local committees. There 
may be special instances, such as small farms of heavy clay 
soil entirety in grass, devoted solely to maintaining cows and 
without buildings or equipment for any alternative system, 
wliere it does not appear probable that the breaking up of a 
small acreage can give an adequate return. When such farms 
are located in densely populated districts, or on the outskirts 
of cities where there is a large demand for milk, there exists 
an added reason foi* hesitation in the introduction of the plough. 
Another set of circumstances, how'ever, to be referred to later, 
arising out of Govei-n mental action to meet the emergencies of 
the present time, are likely to exercise important effects on the 
system of management prevailing on this type of farm. 

Apart from such special cases the statement that a reduction 
in the head of cows must follow from the ploughing up of an 
area of grass land must not be allowed to pass unchallenged. 

The basis of this plea is that the acreage of summer grazing 
and the amount of hay for winter will be reduced, hence a 
reduction of the herd must follow, but this reasoning omits to 
talre into consideration the relative quantities of foot! for cows 
which can be obtained per acre of grass land and per acre of 
arable. The first point at issue is whether or not, by increasing 
the acieage of ai‘able the food required to maintain the existing 
<lairy herd can be grown, and at the same time a quantity of 
grain produced for direct human consumption. Provided that 
suitable and sufficient food can be gi’own,a second point which 
will undoubtedly rise is whether or not this can be done at a 
reasonable cost. 

Maintenance op Food Suppiaes for Dairy Herds. 

In considering the first point it is important to keep a true 
sense of the pj’oportion of the problem. It is not a question 
involving the whole milk supply for any city or county or even 
the output from any one farm. Any reduction in the acreage 
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of grass can mean at most only a few cows less in the Iierd, and 
all that is necessary therefore is that the arable land should 
produce the foods required to maintain these cows during the 
summer and winter. There are numerous crops grown on 
arable land which can do all that is needed and it is generally 
recognised at the present tinie, that farms with a proportion of 
arable land will provide a greater variety of foods for both 
summer and winter use than a farm which is wholly in grass. 
The point tliat is not yet understood by many dairy farmers is 
' tliat an increase in the acreage of arable land on a grass farm 
may give not only a greater variety of home grown foods, but 
will certainly give a greater quantity, and thus enable a larger 
head of stock to be carried, or, if the stock remain the same, 
will allow of the sale of grain for human food. The importance 
of this point is so great in relation to the maintenance of the 
output of milk, and to the increased production of cereals, that 
it is proposed to devote some pages to an examination of the 
methods whereby this result may be obtained. 

Any increase in tlie proportion of arable to grass land on a 
farm, must bring about some change in the total ainoiiut of the 
various kinds of food produced. It is (juite impossible to 
consider in detail all the forms which these changes may take, 
but it is self-evident that all will have the effect of reducing the 
area of pasture, and the area under meadow hay, and increii.sing 
the area devoted to cereals, fodders and root crops. Whether 
the stock -carrying capacity of the pasture, or the total yield of 
meadow hay be, or be not reduced, will depend on the amount 
of the reduction in the acreage, and on the effect of any efforts 
to improve the pasture and meadows by manuring, draining or 
other means. 

Improvement of (rrass Land . — On many dairy farms in the 
pastoral districts of England, if the acreage broken up lie but a 
small percentage of the total in grass, suitable manuring of the 
remaiinJer sJionhi bring about such an improvement that its 
stock-carrying capacity is made equal to that of the total area 
formerly in grass. 

The results of the well-known “ manuring for milk ” 
experiment carried out at the Midland Agricultural College may 
be quoted in support of this opinion. In April, 19011, two plots 
of four acres each of poor pasture, similar in every respect, 
were fenced off and dressed with 10 cwt. per acre of ground 
lime. Plot A. received no further manuring, and plot B. 
received 4 cwt. super-phosphate and cwt. sulphate of potash 
per acre. The effect of this dressing was measured during the 
summers of 1909, 1910, 1911, 1912, by comparing the total 
weight of milk produced by the cows grazing on both plots, the 
cows being changed from plot to plot every fortnight. 
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The yield of milk obtained from each plot over the 4‘year 


period was as follows : — 

Yi'ar 

Yield from plot A 
(uomanured) 

lb. Milk 

Yield from plot B 
< manured) 
lb. Milk 

1909 . . . , 

5,531 

9,tl20| 

1910 . 

6,585 

10.23.3i 

1911 . , . , 

5,586 i 

8,92 1} 

1912 

8,740 

13,661 

Totals 

26,54 5i 

4l,836| 

Yield per acre per annum 

1.659 

2,614 


IricroHSC [)er acre per aiuiiiin (]ue to maniiriuj^ 955 tb. = 92 gallons. 


In 1912 the milk was valued at 6d. per gallon, and the above 
increase in yield gave a profit after deducting the first cost of 
the manures of 1/. 19.s. per acre per annum. 

Although super-phosphate and sulphate of potash were most 
suitable for the soil on which this experiment was carried out, 
it is probable that basic slag and farmyard manure would be 
more suitable for the average dairy pasture. It seems a 
reasonable inference from the above that . much of the second 
rate grass land in the pastoral districts of England could be 
made to protluce by suitable manuring at least .oO gallons more 
milk per acre annually, (say an increase of from 175 gallons to 
225 gallons per acre) than it has done in the past, and on this 
basis 40 acres pasture after manuring should produce fully as 
much milk as 50 acres did before. The output of milk may 
thus be maintained and 10 acres or 20 per cent, liberated for 
arable cultivation. 

Cropping of Arable on Farms formerly all grass . — 
On dairy farms formerly wholly in grass if tlie area to be broken 
up be taken from the proportion formerly meadow (thus leaving 
the pasture acreage as before and avoiding any difficulty in 
respect of summer keep) and devoted chiefly to root crops, it 
should be possible easily to provide a supply of autumn and 
winter food more than equal in milk producing quality to the 
hay which was formerly produced on the same acreage. This 
aspect of the breaking up of grass land has been discussed fully 
in a bulletin issued by the Food Production Department (“The 
Production of Winter Keep on Grass Dairy Farms ”). 

This bulletin compares the amount and value for milk pro- 
duction of the foods obtained from one acre meadow hay with 
that obtained from one acre oats, or one acre swedes and turnips, 
or one acre mangolds, and it is shown that, assuming yields 
similar to the average for England as a whole, the acreage under 
arable may be expected to produce considerably more food than 
the same acreage under grass, and thus also lessen the require- 
ments of purchased concentrated foods. For instance, if ten 
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acres oats he grown in place of ten acres ineadoAv liay, the 
addiiioml food produced will be equivalent to 2,777 Ib. of con- 
centrates, or sufficient to replace 6 lb. per cow' daily of purchased 
cake and meal for 40 cows for 11^ days. If five acres swedes 
and turnips be grown in place of five acres meadow hay the 
additional food produced will be equivalent to (1,250 lb. of con- 
centrates, or sufficient for 10 anus for 26 days. If (ive acres 
mangolds be grown in place of five acres of liay the additional 
food will be equivalent to 12,500 lb. of concentrates, or sufficient 
t-o replace 6 Ib. of cake and meal per cow daily for 40 coivs for 
52 days. 

Cropping of Arable on Mixed Farfns. — On dairy farms 
which formerly consisted of both arable ami grass land, an 
increase in the arable may result in one of the following varia- 
tions of the acreages devoted to the different crops, the particular 
variation depending on the nature of the soil, the climate, the 
supply of labour, &c. 

1. The rotatum may be lengthened from \ h b or 6 years 
by leaving the '‘^seeds'" mixture down for two or Ihrer years. 
Where this practice is followed the total acreage on the farm 
devoted to pasture and hay, and of course also to cei'eals and to 
green crops after the transitional period of a year or two, may 
remain much the same as before, but an important difference 
will be that the land which formerly produced 15 to 25 cwt. 
per acre of meadow hay and a very moderate aftermath, will 
now produce ,45 to 45 cwt. per acre of seeds ” liay, and a iiiucli 
superior aftermath. This system also obviates any risk of a 
reduction in the head of stock through a lessened production of 
cattle foods, but it has the serious drawback that it does not add 
to the national acreage under grain, and in the present emer- 
gency even dairy farmers must make every effort to grow grain 
for human use as well as to maintain their herds and output 
of milk. 

2. The same rotation may be maintained^ hut the acreage 
under each crop increased or new crops introduced. If this 
method be followed without introducing new crops there wdll 
be an increase of all kinds of produce from the arable land, but 
where the rotation has been a simple 4, 5, or 6 -course, it is 
difficult to see how the usual head of stock can be carried 
through the summer unless the pasture be kept approximately 
the same as in previous years, and the acreage to be converted 
into arable taken entirely from the meadows. If tliis plan 
be followed then no diminution of the stock should be necessary 
at any season. Thus, if we assume 20 acres converted from 
meadow to arable and the acreages of cereals, “ seeds ” and green 
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crops increased by 10, 5 and 5 acres respectively, the yields of 
winter food for stock may be compared as follows ; — 

Produce of Meadow. 

1. 20 acres yielding 2o cwt, bay per acre . , . = Total 25 tons. 

Produce of Arable. 

1. 10 acres grain, of which say oats 5 acres 

yielding 30 cwt. straw per acre = 7^ tons 

sti'aw approx, equal to , . . . 3| tons hay, 

2. 5 at;reg “'seeds” hay yielding (lii’at cut only) 

■10 cwt. per acre —10 tons hay. 

3. 5 acres roots yielding 1,5 tons per acre =75 

tons a[)prox, equal to 15 tons hay. 

-I Tail corn from 10 acres, say 1 ton approx. 

equal lr» 2 tons hay, 

Total 30| tons 

In tiio above comparison of tlie relative production of winter 
food for cattle from meadow land and arable land 2 lb. of striiw, 
5 11). of roots, and ^ ib. of tail corn are taken as equivalent to 
1 lb. of hay, and on this basis the arable land has an advantage 
to the extent of nearly six tons. No account has been taken of 
the aftermath fi’om the meadow or from the “ seeds,” but any 
correction on this point would not materially reduce the 
balance in favour of the arable land. In addition, the grain 
from ten acres of cereals has been added to the national stock 
of bread corn. 

An illustration of how the same rotation may be continued, 
but, new crops introduced on the green crop area so as to 
maintain or increase the production of cattle food during the 
transition period and afterwards, is given in hood Production 
Leailet No. 7, “ The Maintenance of Supplies of Hay and other 
Fodder Crops,” issued by the Board of Agriculture. 

3. The rotation may he lengthened hy increasing the mmiber 
(if cereal or green crops, or hy the introdudion of new crops y or 
hy a combination of these. If the increase in the arable land 
leads to the rotation being lengthened by ado})ting a five-course 
with three straw crops instead of a four-course with two, then 
the supply of winter fodder must undoubtedly suffer somewhat, 
unless some modification is made in the cropping of the area 
devoted to fallow crops. It is on farms of this type that tlie 
grass land may be converted into the most generally useful 
arable, hence it is desirable to consider more fully how the 
cropping may be changed so as to allow of the maintenance of 
the existing dairy herds, particularly during the transition 
period from the one rotation to the other. 

If we assume that on a mixed farm of say 250 to 300 acres 
the arable is to be increased in 1918 from 112 acres to 140 acres, 
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ami the rotation to be lengthened from a four to a five course, 
the desired results may he obtained by taking cuds and beans or 
peas on the twenty-eight acres newly broken up, and modifying 
the green crop area to allow of the introduction of a vetch ami 
oat mixture for soiling, for silage or for hay, and of rye to be 
followed by maize or turnips. 

The acreage under the various crops and the order of 
succession during the transition years are shown in tabular 
form on page 10. 


The approximate aercagcs of the variouA crop^ wit! he as 
foUotVS : — 


V\'lieat 

Oata 

‘“Seeds” (for tiay) .... 

Beans and Peas 

Manf^olds 

Swedes 

Catjbagc ...... 

Hye followed by ^faiTC or Tariiips 
Vetches and Oats (for soiling, silage or hay) 


If'l? HUH. tort. 1020. At. 
aii IB 1(1 

20 2.“^ -:S6 

2B 28 

s s 

12 12 

1 :i 

I 2 


Total arable acreage 


112 MO 


As an alternative to vetches and oats for summer soiling, a 
few acres of lucerne or lucerne mixture mi git t he sown. Where 
the soil is stiitable and a good plant can be obtained, this crop 
wdll produce a greater weight of green forage or hay per acre 
during the season than can be obtained from any other soiling 
crop ; further, there is no expense in seed and cultivation after 
the first year ; the forage or hay obtained is of high nutritive 
value (reducing the, need for concentrated foeding-atuffs) and 
the fertility of the soil is materially increased. 

It may be argued that the changes in cropping advocated 
above involve considerable risks of failure as the best methods 
of cultivation, sowuiig and harvesting some of the crops suggested 
are not generally known in many of the dairy farming districts. 

This is no doubt true, but it is equally true that in time of 
war risks must be taken, and new ideas and methods brought 
into operation in Agriculture as in other spheres. It is also 
true that the amount of risk in fanning will be to a large extent 
in inverse proportion to the amount of knowledge, skill, fore- 
sight and determination which each individual fanner applies 
to his own task. , While some of the crops suggested may be 
little known in some districts, in others they are well known, 
and under the conditions of national necessity obtaining at 
present, farmers inay be expected to spare no effort to obtain 
and make the most intelligent use of all suggestions and hints 
as to how they also may do successfully under their own con- 
ditions that which others have done under theirs. Where the 
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risk of failure with summer soiling crops is great it is probably 
desirable that more attention should be given to the improve- 
ment of pasture which will not be broken up, in order that the 
supply of food during summer may be maintained. 

The preceding paragraphs on the provision of food for dairy 
stock from arable land instead of from grass land have had 
special reference to the changes in acreage most probable in 
1918 and 1919, but it must be realised that the National Food 
Production policy for the following years is almost certain to 
require the ploughing up of an additional acreagt* of grass land. 
It is, therefore, of extreme importance that dairy fanners should 
lose no time in adapting their systems of cropping and feeding 
to the conditions of the future. The successful adiiptatiou of 
methods to these new conditions is essential to victory in this 
war, and blind adherence to old customs and methods can only 
lead to starvation and defeat. 

Effect on the Cost oi? Production of Milk. 

The second point which must of necessity follow any con- 
sideration of an increase in the arable land and the atloption of 
new methods of cropping and of feeding dairy stock is whether 
these changes can be carried out at a reason al)le cost. 

No tabulation of statistics is necessary to make it clear that 
the crapping of arable land is more costly than the management 
of pastni’e and meadow, but the amount by which an increase in 
the arable will increase the cost of cultivation, &c., must vary 
from farm to farm, according to the acreage liroken up and the 
local conditions of labour, soil, climate, and equipment. On 
small gi-ass farms of the type and location already referretl to, 
the cost may be relatively high, and on other farms which were 
recently or are still partly arable, the cost may be relatively low. 
On the whole, it is difficult to avoid the conclusion that the cost 
of producing the necessary amounts of home-grown foods will be 
consideral>Iy greater than under the grazing system previously 
followed. Other conditions being equal, the cost of milk pro- 
duction must therefore be somewhat increased, and the margin 
for profit correspondingly lowered. 

A closer examination of the situation, however, indicates 
that this increase in the cost of production will be most noticeable 
in the summer months ; during the winter the cost may even 
be Somewhat reduced. The increase in summer will be due to 
the use of soiling crops to supplement the pasture, but on this 
point it is desirable to refer again to the relative cheapness and 
to the other advantages of lucerne or lucerne mixtures as com- 
pared with a vetch and oat mixture or other annual crops. The 
neglect of lucerne on the dairy farms of England is one o£ the 
weak spots of contemporary farming, and if its value were more 
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fully realised much more systematic and determined attempts 
would he made to overcome the diliiculties of getting a good and 
lasting plant. The increase in the acreage of arable land, the 
necessity for obtaining the maximum supply of cattle food for 
summer and winter, for increasing the fertility of the soil and 
for reducing the use of concentrated feeding-stutfa all point to 
a greater utilisation of lucerne in the future than iii the past, 
and in time it may make for itself in Britain the reputation 
which it already has in North America and other countries — 
that of being a well-nigh indispensable crop on a profitable 
dairy farm. 

The probability of a reduction in the cost of winter feeding 
to a lower level than would otherwise be possible follows from 
the greater variety and nutritive value of the foods made avail- 
able in place of meadow hay, and it should become possible to 
reduce the consumption of purchased cakes and meals ; at the 
prices which will most probably rule for some time to come, 
any such reduction, though of only 2 lb, of cake per day, will 
make a marked difference in the cost of feeding. 

Although from the above it appears certain that the cost of 
milk production on farms depending to some extent on arable 
land crops may be higher than on those depending on grass land 
for the maintenance of the existing dairy herds, it does not 
necessarily follow that the farm as a whole will be less profitable. 
In addition to the crops consumed on the farm, there is the 
return from the grain sold to be taken into account. In spite 
of the increased expenditure on horses, equipment, labour, seeds 
and manures, the conditions prevailing at present and likely to 
prevail for some years to come, both at home and abrr)ad, indicate 
that the price of grain is almost sure to remain at a figure 
which will make its production profitable except in specially 
unfavourable circumstances. Many dairy farmem with large 
mixed farms will be able to take full advantage of these con- 
ditions, and any decrease in the margin for profit on milk 
production should be more than made up by the increase in the 
margin on cereals. On the other hand, on farms with smaller 
proportions of arable land, the amount of grain available for 
sale will be comparatively small, and it may happen that the 
increased cost of producing foods for the dairy herd will not be 
balanced by a corresponding increase in the return from the 
grain. 

On these points it is apparent that no answer based on the 
actual financial returns from farms where the system of cropping 
and feeding outlined above has been adopted in place of that 
formerly practised can be given at the present time, but it is 
scarcely open to doubt that there will be important changes in 
the relative profit and loss from the different departments of a 
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farm. These changes will have a direct bearing on the kinds 
and quantities of food produced on farms, and it is therefore 
desirable to consider to what extent [lairy farming may be 
affected. 

PROBAmLITY OP OTHPR SYSTEMS OF FaumING BECOMING 

MORE Remunerative. 

The first indirect effect of the new agricultural policy on 
dairy fanning is that other systems may become (apudfy or 
more remunerative with less worry ami work, and farmers 
will therefore be tempted to give up milk pro<luclion. 

The changes implied under this head are much more subtle 
and far-reaching than those considered umler the decrciuse in 
the acreage of pasture* ; it is most probable that tliey will 
develop slowly and without the publicity which has bt'en ami 
will be associated wdth the plongluiig up of grass luml. 

The supreme national necessity supplying the driving- 
power to the Food Production Departments’ ‘‘ plejiigh policy” 
is not yet adequately realised in many districts, lienee the 
requests and instructions to break up giuss land are argued 
about and complained of to an almost uniicce.ssary extent 
amongst farmers, and receive considerable publicity in the 
agricultural and provincial press, wliereas a change from 
dairying to other systems of farming due to the <lilference 
in the relative pj'otit accruing from each will lie tn the 
farmers’ advantage and therefore will not be br-ouglit so 
readily to public notice. At the same time any change due 
to this cause will be much more dangerous ultimately to the 
dairy industry of this country. 

It may be of interest here to attempt to state the reasons 
which may actuate a farmer in taking up dairy farming — 
whether milk production for sale, cheese-making, or butter- 
making. 

1. Because it is considered the most profitable system of 
farming. 

2. Because it is the system of farming with which the 
farmer is most familiar. 

3. Because it is the system for which the farm is best 
suited. 

4. Because the farmer is specially interested in the breeding 
and improving of dairy stock. 

The foregoing reasons are not individually distinct, and 
from some points of view the second, third and fourth reasons 
may be regarded as different aspects of the first, since the 
ultimate reason why a farmer follows any particular system 
may be assumed to be that he believes that system to be the 
most profitable one for him to follow* on liis particular farm. 
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When one consulei's the great variation in farming systems 
and methods, however, one might be led to think that the 
question of the relative amonnt of the profit accruing from 
any particular system does not influence the farmer to the 
same extent as it would influence tlie manager or directors 
of other forms of business, and that many farmers are working 
on lines w^hich are demonstrably less profitable than others 
which might be adopted. This may be true to some degree, 
but it should be remembered that many farmers in districts 
devoted to a particular type of farming for a long period of 
years are almost or entirely ignorant of the methods in use 
in other districts. Thus a farmer who has been acoustoraecl 
from his youth up to the management of grass land could not 
be expected to be as successful in the management of a tillage 
farm, or even to be anxious to undertake this responsibility. 
Also, for reasons due to the character of the soil, or the 
position as regards rail or road communications to markets, a 
farm may be profitable although managed on a system quite 
different from that followed on other farms in the same 
district. For instance, in the “home counties” the regular 
demand for hay has led to some farms being very largely 
cropped as meadows, though similar farms in other districts 
are chiefly devoted to dairying; also around many cities the 
price obtainable for and the easy delivery of milk has led to 
lierds of cows being maintained on farms of a type which in 
other districts would fatten large numbers of bullocks. Lastly, 
the tastes of the individual exercise an incalculable but jiever- 
t he less powerfid influence, particularly in deciding between 
greater and lesser profits. For instance, an enthusiast in 
breeding will often be content to continue his breeding herd 
so long as he makes a fair percentage on his capital, though by 
ceasing to breed stock he might appear to have the chance of 
doubling that percentage. The enthnsiastic improver of live 
stock by breeding usually recognises that he is engaged in a 
work which cannot be brought to a conclusion in his own 
life-time, hence he is accustomed to take long vieAVS and not to 
allow his aims to be unduly influenced by temporary changes 
in the prices of crops and in the apparent relative profit in 
other branches of farming. 

In spite, of the incalculable effect of the personal factor, 
however, it is undoubtedly true that the general tendency 
amongst farmers is to adopt to a greater or lesser extent that 
system which over a period of years is likely to be the most 
profitable. Daring the last two or three decades there have 
been practical illustrations in many counties that milk pro- 
duction was more profitable, or at least less risky, than other 
systems, and in some areas farmei-s had practically no other 
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elioice than to take up this system if they wished to remain 
solvent. This change necessitated much more strenuous 
labour and constant attention to details, but in spite of the 
early and late hours every tlay of the week and under all 
conditions of weather the regular and freiiuent (liiancial 
ret urns constituted a suilicient inducement and I'eward. 

The new agriciiltui-al policy has createil a new point of 
view, and has given to other branches of farming, and 
particularly to grain growing, a security which they did not 
formerly possess and it is a legitimate expectation that as an 
assured return may be obtained without the drudgery and 
long hours at all seasons associated with milk production, 
many farmers will dispose of or will materially reduce their 
dairy herds. The necessity which hi-ought this system of 
farming into districts not traditionally devoted to dairying 
has ceased to operate. 

There is no doubt also that the greater the surety that this 
new policy is a fixed national one for the future and inde- 
pendent of political parties, the greater the risk that milk 
production will be seriously lessened in many districts. That 
this tendency lias not been more marked during the past two 
years has been due to the farmer’s natural inclination to take 
long views, to bis caution and desire to avoid risks, and to his 
fear that the policy of the maximum production of grain at 
Imme is not a fixed one. He has no certainty that the immense 
urban population of Ih-ltain will not insist on a reversal or a 
gi'ear. modification of this policy in the course of the next few 
years. 

In considering the possibility of this change in farm practice 
one must not be misled by taking the comparatively slow rate 
(ii increase in the practice of milk production in the last twenty 
to thirty years as a basis of estimation. The spread of 
information on improved and alternative methods of farming 
was increasing fairly rapidly before the war by means of the 
agricultural press, the Agricultural Colleges, and County Agri- 
cultural Education Authorities and the great annual shows, but 
the effect of twenty years work of these agencies will be more 
than equalled by three years work of the County War Executive 
Committees and the Food Production Department under the 
stress of war. To this must bo added the stimulus given to 
every aspect of agricultural account keeping by the action of 
the Government in fixing minimum prices for wheat, oats, 
potatoes, and milk, and in fixing through the Food Controller 
maximum prices from the producer upwards for almost all 
kinds of farm produce. The full educational effect of the 
changes brought about by the war can only be vaguely 6atimate<l 
at present, but it is quite clear that the relative^ profit on 
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different branches of farming will be determined much more 
quickly and accurately in the future than in the past, and that 
the rate of change away from the losing or less profitable 
practices to those which are more profitable will be greatly 
accelerated. 

iVlthough it has been shown in the preceding pages that 
cereal growing on an increased scale is not necessarily incom- 
patible with the production of enough winter and summer food 
for the maintenance of dairy herds on the pre-war level, the 
position is that a decrease in the output of milk may follow by 
the transference to cereal growing of that reliance as to the 
chief source of income and profit which was formerly placed 
on milk production. The position may be otherwise stated 
thus — that in the past on many farms where a dairy herd was 
ke})t, the chief source of income was not the crops which were 
sold off the farm as such, but those from both arable and grass 
land which were fed to the cows and sold after conversion into 
milk; in the future on farms where cereals can be grown to an 
appreciable extent, the chief source of income will be grain, 
and it will not be so necessary to maintain cows as a means of 
the profitable utilisation of other crops. The only necessity 
will be that those otlier crops (roots, hay and straw) be 
consumed in such a manner that the fertility of the farm be 
maintained, and this end may be more easily and completely 
achieved with fatting cattle, or with sheep, or with both, than 
with a herd of milking cows. The real question for the future, 
therefore, arising out of this consideration of the indirect effect 
of the new policy on dairy farming on this class of farms is — 
will the profit on the production and sale of milk and its 
products be sufficient to make a farmer prefer to make use of 
his roots, hay and straw by means of cows rather than by 
means of cattle and sheep ? 

liut though the problem may be stated in this simple 
fashion, the answer cannot be as easily given. It is dependent 
on the interaction of many factors, and must vary from farm to 
farm and from district to district. The supplies of concentrated 
feeding stuffs, the price of fat cattle and sheep, the supply of 
labour, the rate of wages, and other circumstances affecting the 
production of grain, milk and meat, must exercise some 
inlluence, but the degree of effect and the final result cannot 
be anticipated at present. 

On another class of farm, namely those on the outskirts of 
large towns, where milk production was and is carried on in 
combination with market gardening, thephigh prices now 
obtainable foj’ potatoes and all kinds of vegetables make it 
appear much more profitable to develop this side of the farm 
than to maintain the present dairy herd. In other words, crops 



New Agricultural Folict/ and Dairy Farming Industry. 17 

cHii 1)6 grown which euppiy more food and leave more profit 
when sold for direct human consumption than would be 
obtained by growing the same or other crops and feeding 
them to the cows. The necessity for a supply of animal 
manure for the crops in question may, however, retard to some 
extent the dispersal of cows from farms of this class. Town 
manure continues to decrease in quantity and increase in price. 

PROBABILITY OP DECREASE IN MiLK PRODUCTION IN THE 

East and Increase in the West. 

The second indirect effect of the new policy is that by a 
combination of the increased difficulty in maintaining herds of 
cows with the equal or greater remuneration obtainable from 
other methods of farming, milk production may be greatly 
reduced in those areas naturally adapted for profitable grain 
production, and increased in others where the natural conditions 
enable milk to be produced most cheaply. 

If the Corn Production Bill were the only instance of State 
action affecting Agriculture at the present time, this probable 
effect would only become evident in the course of a few years, 
but it is undoubtedly the case that the maximum prices for 
milk fixed by the Ministry of Food are exerting an influence 
which will bring about the same result in a comparatively short 
apace of time. This aspect of the situation will be referred to 
briefly later. 

An examination of the sources of the milk supply of most of 
the large cities of England in pre-war days would have brought 
to light the fact that, with the exception of London, the re- 
quirements of any city were almost entirely met by the farmers 
in the surrounding counties. Even in the case of cities located 
in counties which were preponderantly arable, the returns from 
milk production were sufficiently satisfactory to make it worth 
the while of farmers in the vicinity to take up this system of 
farming. In respect of London the demand increased to such 
an extent in recent years that milk was drawn from half the 
counties in England, not only from the traditionally dairying 
areas of the West and Midlands, but also from tlie Eastern 
counties and from other districts where the soil was easily 
worked and eminently suitable for arable cultivation. In the 
latter areas this demand often led farmers to laydown arable to 
pasture so that they might be able to maintain their cows as 
cheaply as possible during the summer, even after the prices of 
grain and other farm produce again had begun to show a slight 
but regular upward tendency. 

In order to carry out the schemes of the Food Production 
Department, it is precisely grass fields of this description which 
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have been selected first for reconversion into arable, and in spite 
of the fact that on these farms the growth of soiling crops such 
as rye, trifolium, vetches and maize has been most largely 
practised and is best understood, the breaking up of the pasture, 
associated with the larger returns now obtainable from cereals, 
will undoubtedly tend to the reduction, if not the dispersal, of 
many dairy herds. 

One is therefore forced to the conclusion that the proportion 
of London’s milk supply drawn from the Lasteni counties of 
England, and from other districts where tillage is comparatively 
easy, cannot fail to decrease for a period of years, while the 
cities and towns located in these districts are likely to have a 
much restricted local supply and suffer from periodical 
shortages. 

On the other hand, there is already evidence that in some 
districts in the Western counties the numbers of dairy stock 
have increased during the last three years and the high prices 
obtainable for milk and cheese, together with a comparatively 
low cost of production are factors directly tending to encourage 
this change. 

On many farms in these counties there was great room for 
improvement in the management of the grass laud, and in so 
far as the campaign for an increase in the arable land has led 
to the manuring and better treatment of the acreage remaining 
in pasture, the stock-carrying capacity of the farms has not been 
in any way reduced ; also during the past two summers the 
weather has been in favour of milk production, and it has been 
possible to go through both summer and winter with tlic use of 
the minimum quantity of concentrated feeding stuffs. 

Apart, however, from the effects of the Corn Production 
Act, which can only have come into operation during 1917, the 
increase in the price of milk and milk products and the control 
of milk prices by the Ministry of Food have materially assisted 
dairy farming in the Western counties. The price of milk 
rose much more slowly after the outbreak of war than the price 
of otiier commodities, but the factors contributing to a higher 
cost, namely, the use of large amounts of purchased feeding 
stuffs and the rise in wages, came into operation much more 
quickly in the Eastern counties and in the densely populated 
industrial districts than in the pastoral counties towards the 
South-West, with the result that in the former, dairy farmers 
had great difficulty in making ends meet, while in the latter 
they had a reasonable margin. The first Milk Prices Order, 
giving an increase to tlie producer of per gallon above 
pre-war price, allowed local v’^ariatious arising out of local 
conditions to continue, but while this sum was ample in the 
districts of cheap production it was in many other instances 
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insufficient The. present Order’, however, although fixing a 
uniform maximntu to all producers at thei]‘ local stations, takes 
no account of districts of high and low costs of production, 
and as this cost is much less in tlio South-Western and Western 
counties, with their ample supplies of grass and comparatively 
mild winters, than in the Plaster n counties where the pasture is 
inferior, the winters more severe and the practice of indoor 
feeding almost universal, the etiVct of the fiat rate must be to 
encourage dairy farming in the West and disc(mrage it in the 
Hast. 

Thus, whatever tendency may have arisen from the 
l)i'eaking-up of pasture and associated factors t,uwar<is a 
redistribution of the numbers of cows, the method of the 
Ministry of P'ood in the fixing of milk jn-ices has greatly 
accelerated this movement, and it is as well to realise that this 
oJiange must accentuate the dilticullies already associated with 
the distribution of milk. It is necessary at present to forward 
milk from Dorset and neighbouring counties to towns in Plast 
Kent and any serious increase in this jiractice would raise, 
amongst ofhei*s, the very large question of the most economical 
use of file railways in relation to the transit of milk. 

P'UTURE Supply of Lapour. 

In addition to the p reliable changes in dairy farming 
c(uisidered in the preceding jtages as likely to follow from the 
new agricultural policy there is at least one other to which 
attention must be drawn, This is the supply of labour for 
dairy farms. It is hardly possible to discuss this subject at the 
present time in more than vague generalities, as the problems 
associated with it differ from those already considered in that 
ihey will be more profoundly affected by the termination of 
the war. The need for the utmost production of food 
at home will be even greater after peace has l)een declared 
than at the present time, and every month added to the 
<hu-ation of the war increases but does not alter greatly the 
nature of the difficulties of supply which will then have to 
be faced ; the post-war labour problems, however, will be 
different in many respects from those which have to be dealt 
with at present, as it cannot be assumed that soldier labour 
will continue to be provided for any length of time after the 
end of the war. 

The increased production of home-grown food is bouinl up 
indissolubly with the provision of a sufficient supply of labour 
for the farms, and, the minimum wage guaranteed to agricultural 
y^ourers by the Corn Production Act is only one step in the 

' The Milk Order (No. 939) fixing aiaxinuiin prices from October 1st, 
1917, to March Slat, 11) IS. 
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direction of providing inducements to men to return to or to 
remain on tlie land. The questions of sufficient and satisfactory 
housing accommodation, of the hours of labour, of whole and 
half-holidays, &c., will all arise after the war, and whether the 
required labour will be forthcoming or not will depend on the 
answers that can be given. 

From the dairy farmer’s point of view it should be realised 
that he has not only to pay the minimum wage without any 
guaranteed minimum price for milk except such as may be 
promised through the Food Controller, but that the work in 
connection with milk production is the most continuously 
exacting of all farm labour ; it is the most difficult to fit in with 
any system of a fixed number of hours per week, or of half- 
h olid ays. If, in the future, tlierefore, labonrei’S have a choice, 
as they undoubtedly will have, firstly, between work in the 
colonies and work at home ; secondly, between city and country 
work ; and thirdly, between work without cows and work with 
cows, there is little doubt that the last mentioned will only be 
undertaken with the certainty of a corresponding payment. 
Further, the educational effect of war and war conditions on 
the farmer already referred to, will extend to the labourer, and 
it will hardly be possible to maintain in the future the extreme 
differences which have existed in the past between the rates of 
wages in one county and in another. 

It is unnecessary to d^vell further on this matter now, but it 
should be evident tliat if dairy farmers are to retain the labour 
necessary to maintain their output of milk after the war, they 
must be able and willing to study and adopt all practicable 
labour-saving methods. This may involve rearrangement or 
reconstruction of farm buildings, a much greater introduction 
of mechanical milkers and other mechanical devices for reducing 
labour in cleaning cowsheds, in the preparation of foods and of 
feeding, and it should certainly lead to a careful consideration 
as to how far co-operation in the collection, treatment and 
the utilisation of milk may bring about a mucli-to-be-desired 
modification of the working hours on the dairy farm. 

Dairy Farming in Relation to the Nation’s 
Food Supply. 

Reference has been made on a previous page to the fact that 
the policy of the production of the maximum amount of food 
at home is as yet in its earliest stages of development, and up to 
the present attention has been almost entirely directed to the 
encouragement of cereal and potato growing. The greater 
. quantity of human food obtained per acre from these crops 
than from others, such as hay and roots (which are only of 
indirect value, producing human food only through the medium 



Xeic A^riculfuml Pol/ct/ ami rarniina Imludry. 21 

of live stock), is an all-sufficient reason for this concentration 
of effort. At the sanje time it is most desirable that, the value of 
other systems of fanning as contributors to the food supply of 
the nation should not be overlooked. 

The point has already been made that tl^e selection of 
alternatives is not between grain growing and milk production, 
between arable and pasture, but heliveen the row and otimr 
kinds of farm live stock as agents for thr conversion into 
human food of those field crops which arc not suiiaUe for 
direct human amsnmption. The relative economy of the 
(iitferent classes of farm animals for this purpose received 
but little study in this country prior to 1915 and the supreme 
position of the cow in such a comparison was not generally 
realised. 

In a most careful and exhaustive Report drawn up by a 
Committee of the Royal Society, and entitled The Food Supply 
of the United Kingdom, ’ there appears the following state- 
ment : — 

“Considerable economy in fodder can be effected by 
varying the kind of animal to wliicli it is fed. All animals 
are by no means equally good ‘ converters,’ as is shown by 
the following figures : — 

Lb. starch Equivalent I required tn j 1,000 ('alorics in 
ill Fodder ) produce 1 tlieformof 

2*9 . . . . Milk from good cow 

(HOO galls.). 

3 0 .... Pig Meat, 

4’7 . . . . Yea). 

4*7 .... Milk from bad cow 

(300 galls.). 

5*3 .... Mutton. 

7*0 ... . Eggs. 

70 .... “Baby” beef. 

9*0 . . . . “Steer” beef. 

“ These figures justify the agricultural policy of most 
Continental countries which rely on dairy products, pig 
meat and veal, for a very large proportion of their supply 
of animal food. A given supply of fodder is capable of 
producing a far greater amount of protein and calories in 
these forms than if it is used to a very large extent as in 
Great Britain for the production of mutton and beef.” 
Much might be written in qualification of these figures, such 
as the dependence of the pig on foods which are suitable for 
direct human consumption, the importance of the sheep as a 
source of wool and as a factor in the successful cropping of 
light arable land, also the greater labour required by cows — it 
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in l!igl)ly desirable that the returns per unit of labour and per 
unit of capital should be worked out in addition to the returns 
pei- unit of starch equivalent consumed — but in spite of all 
possible qualifications, it is indisputable that the cow surpasses 
all farm an i trials in her power to convert the crops of the field 
into human food. Further, the returns from the pig, steer and 
sheop are olitained only after these animals are killed, whereas 
the cow continues alive and productive — in fact, the ultimate 
source of veal and beef as well as of milk. 

In addition to the importance of the cow as shown above, 
we have tlie unique value of milk itself as a food and the 
undeniable fact that not enough milk was and is consumed by 
infants and children. The increase in milk production in 
England since 1870 has been referi’ed to, and the following 
comparisons of iiici'eases in cows, in population and in value 
of imports of dairy products are probably surprising and most 
certainly instructive : — 


Comparative Increases in Pop^daiion, Number of Cows, and 
Value of Imports of Dairy Produce^ 1871 to 1911. 


I’opuJafion of 
Givar Britain 


s and in 

Great Britain 


V.alue of Dairy Produce 
imported into United 
Kingdom ^ 




1871^100 


1871=100 

e 

JS71=)00 

is; I 

j 20,(17:?, 281 

100 

: 2.091,433 

100 

10,21^>..'>36 

100 

1S81 

' 29.710.012 

1 13 

^ 2,270,208 

109 

10.111.200 

150 

1891 

; 38.028,172 

120 

: 2,057,ori4 

127 

20,802,960 

202 

1901 

^ 30.999.940 

142 

2.002,294 

124 

29.894,700 

290 

1911 

1 10.831.390 : 

1.-j0 

2,82.3.019 

135 

; 30.272,74.3 

352 

1914 

: ‘ n,7()(!.(Kio 

1 00 

; 2,937,923 

! 140 

j 3.8,203,314 

370 


’ Estiinatefi. 

7 

Almost ontirely imported 

into Great Britain. 


The above Table shows that the rate of increase in 
population during the last half century has considerably 
exceeded the rate of increase In the numbers of cows and 
heifers, and that the value of the dairy produce imported 
has increased in a most extraordinary manner in the same 
period. Nothing could show more clearly the need for an 
increase in the dairy stock in this country after the war if 
the dependence of our population on imported dairy produce 
is to 1)6 reduced to any appreciable extent. 

A sentence has been quoted from the Committee of the 
Royal Society’s Report on ihe attention directed to the 
development of dairying and the associated industry of pig- 
farniing in Continental countries. It may be of interest to 
compare the relative density of the population and the 
11 umbers of the different kinds of live stock in those 
European countries for which the figures are available : — 
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Demity of Population and Numbers of Livr Stock per KK) 
.4cm of Cultivated Laud. 

(Calculated from A^^ricultural ^tatislics. 1011 ani] 11)12,) 



Population 

Live 

stock 1 K‘i 

10();icn-( 

ultivntci 

lillKl 

Country 

Per 

Per 100 







Si]. 

mile 

acres 

culTivatod 

land 

Total 

cattle 

Cows 

( lUicr 
cattle 


Slioo] 

Belgium 

65« 

167-7 

4D-9 

211 1) 

20-0 

3a- 1 

,, 

Holland 

407 

112-7 

38-1 

2fil 

18(1 

23-7 

16-7 

Uni tod Kingdom . 

374 

97-2 

i 2a-4 

9 -4 

16-f.l 

So 

61 9 

(termany 

311 

82-6 

i 24-3 

12-7 

11-8 

2i'>-6 

7 !) 

Switzerland , 

236 

60-0 

26-2 

14-3 

1 1-7 

111-3 

2-9 

Austria 

1 222 

63-9 

1 20- 1 

16-S 

9-3 

If 1 

3 3 

France 

m 

44-2 

1 16-2 

S-f‘) 

7-ii 

7-6 

18-0 

Dciiraaik 

180 

Di'o 

^ 32-5 

18- 3 

14-() 

21-2 

10-3 

Sweden 

j 32 

l.rO 

: 21-9 

1 3'U 

6-9 

7-7 

7-7 


1 Not enumrratL'd since 


The above countries are tabulated in the ui-der of tlie 
density of population, and it will lie noted tliat while the 
United Kingdom is third in this respect no less tluin seven 
out of the nine have a larger proportionate iininber of cow^h 
and six have a larger proportionate numbei' of pii^s. Sur(dy 
it would only be to the great and lasting benefit of this 
country if the numbers of cows w^ere increase) 1 lo the 
proportion found in Switzerland, Sweden or Denmark, 
leaving as an object lesson in wliat can be done in the 
maintenance of stock in a densely iiopnlatefl country the 
achievements of Holland and Belgium. 

More could be added if more were necessary to show' the 
value and importance of tlie dairy industry in relation to tlie 
nation's food supply, hut enough has been said to make it 
abundantly clear that any diminution in milk production 
would be a step away from instead of towards the ideal of 
the production of a “ safe ” amount of food at home. 

The maintenance of the output of milk during the w'ar aud 
the possibility of the much-to-be-desired increase afterwards 
depend on the action taken by the Government Departments 
concerned on two most important points. Tlie first of these is 
the price which the producer receives. Unless the production 
and sale of milk and milk products is allowed to become 
reasonably profitable the supply will diminish, d'he second 
is the provision of means of education whereby the dairy 
farmer may be assisted and enabled to adapt his methods to 
the new conditions as quickly as possible and with the least 
loss to himself. If the educational work in respect of milk 
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recording, economy in feeding, and snitable and improved 
methods of cropping be resumed and extended, with prac- 
tical demonstrations where possible, throughout every dairy 
district in England, satisfactory conditions as to price will 
be more generally and quickly attained, also the quality of 
dairy stock and dairy produce, and the standard of dairy 
farming as a whole, will be raised to a higher level to the 
beneht of the individual farmer and of the nation at large. 

James Mackintosh. 

Faculty of Agriculture and Horticulture, 

University College, Reading. 


THE WASTAGE OF MILK. 

For some time past inquiries have been carried out concerning 
the losses and sources of loss which occur in the Milk and 
Dairy Industries. These inquiries were undertaken partly in 
order to demonstrate the need or otherwise of investigations, 
partly in order to find out in which directions such investigations, 
if necessary, might be most profitably undertaken. Many of 
the inquiries are still incomplete ; but the following figures, 
dealing with milk seiit by rail for human consumption, arc 
sufiiciently significant to be worthy of consideration. 

The figures shown in Table I represent the average annual 
losses in the milk industries in two widely separated districts. 

The first district was in receipt of an annual supply of rail 
milk of about 90,000,000 gallons. When inquiries were made 
among the distributors of the milk in the district the following 
sources of loss were found to exist : 

(1) Milk which arrived sour and unfit for distribution, 

1 per cent. 

(2) Loss by splashing, about 3 pints per chuni. 

(3) Milk which, though not sour, yet required pasteurization 

before delivery to consumers, 10 per cent. 

(4) Irregularity of supply and demand, necessitating the 

purchase of accommodation milk and the sale of 
surplus milk. The average loss from this cause 
amounted to Xd. per gallon. 

The annual milk supply of the second district amounted to 
75,000,000 gallons. In this case no information was given 
coucerning losses (2), (3) and (4), but the loss from sour milk was 
stated to be 1 to 2 per cent of the whole. This second milk 
supply was in a dairying district, and it is possible that some 
of the losses found in districts which produce milk for human 
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consumption only, e.g., irregularity of supply, may be avoided, 
but it is probable that the loss by splashing, which seems to be 
general, was suflfered. If it be assumed that each churn was 
fail when it was sent out, this loss would amount to 1,654,000 
gallons in the course of a year. 

If the value of milk be taken at Is. a gallon, then the 
following losses are found to occur in these two supplies ; — 

Table I. 

Gallons of milk annually , Value at 

18. n gallon 

District 1. . I ItO, 000,000 £4.000,000 


45,000 

98,272 

18,153 


375,000 
53(1,425 

These losses represent a loss of about one-ninth of the 
monetary value of this supply. 

l>istrict 2. . 75,000,000 £3,750,000 

Losse .& — 

1-2 per cent, sour at 1 per cent. 750,000 37,600 

If these figures be considered it is clear that the sources of 
loss may be divided into two main groups : (1) those which 
involve not only financial loss but also the loss of valuable food 
stuff, and (2) those which at first sight would appear to be trade 
losses ; none the less they are of importance to the nation, since 
their incidence must be considered by the dealer in fixing his 
price to the consumer, and they must therefore tend to increase 
the cost of milk. The loss due to souring in district 1 amounted 
to 900,000 gallons, and in district 2 to not less than 750,000 
pllons. If it be assumed that there was no loss by splashing 
in district 2 there remains an annual loss of 1,965,441 gallons 
of milk in district 1 from this cause. 


1 Li>ms — I 

(1) 1 percent, sour . . , 900,000 

(2) 3 pints per cliurn lost by 

splasbiij*^ .... 1,965,441 

(3) 10 per cent, pasteurized at i 

a gallon .... 8,713.455 ■ 

(1) Irregularity ol supply and i 

demand necessitatiag pur- 
chase of accommodation i 

; milk and sale of surplus at 

I a loss, \d. a gallon . . . , j 

i Total losses I £ 
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Tlie losses due to sour milk and waste by splashing when 
taken togetlier show that of 165,000,000 gallons of milk, not less 
than 3,015,441 gallons were wasted, representing a loss of about 
2 per cent, of the' whole supply, and a very serious loss of 
valuable food stuff. 

The remaining sources of loss comprised that portion of the 
milk which required to be pasteurized before it could be sent 
out, and serious trade loss due to irregularities of supply. The 
former does not represent a very grave monetary loss, but it is 
a question whether the nutritive value of such milk is equal to 
that of raw milk. The latter is, in the first instance, a trade 
loss, but since it amounts to Id. a gallon, it represents an 
additional cost to the consumer of at least \d. a quart. The 
sum of all these losses represents a very considerable wastage 
of foodstuff and also a Berious financial loss; the question 
therefore presents itself whether such losses are really neces- 
sary. They appear to depend upon several factors, among 
which may be mentioned unsatisfactory methods of milk 
production at the farm, prolonged carriage under unsatisfac- 
tory conditions, the attempt to preserve the milk after it has 
reached its destination instead of at a much earlier stage, the 
lack of co-operation which has hithero existed between the 
dairy fanners, the railways and milk distributors, and 
the irregularity of the public demand for milk. The last 
of these ditficulties cannot be remedied at present ; the first 
must take time, as the production of clean milk, though not 
very difficult, does require a certain skill which is not at 
present found among many of the milk producers. Partial 
remedies for several of these difficulties have been suggested 
by Williams and Cornish in a pamphlet entitled “The Milk 
Supply — A Suggestion,” in which they advocated the erection 
of depots within reach of groups of farms, at which the milk 
could be thoroughly chilled. In this way it is believed that 
the milk could be preserved for longer periods of time than is 
at present possible. The following diagram taken from the 
pamphlet clearly illustrates this point : — 


Kailyay Ststion 
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The soundness of their belief is supported by tlie work of 
Kathleen Freear (see Appendices I, and 11.}, who has very 
kindly permitted me to make use of some of the observations 
which she has made in the course of investigations which are 
not yet completed. Kathleen Freear has stiulied the periods 
of time during which average milk remainetl sweet when 
taken three hours after milking and preserved at dilferent 
temperatures (Appendix 1.). The milking was not carried 
out by members of the Staff of the Hesearcli Institute in 
Dairying, but the milk was that regularly produced on a farm 
for commercial purposes. The cows were milked at al)(>ut 
6 a.m. In the suinmer they were out in the fields, but -were 
milked (by hand) in the byres. In the winter they slept in 
the byres in which they were milked. No special precautions 
were taken to secure cleanliness and the milk was not cooled. 
It travelled by road from two and a half to three miles, and 
then quart samples w^ere taken from the churns about three 
hours after the milking. One of those was put in an ice 
chest, a second was kept in a cool cellar, and the tliird at 
room temperature. The figures in Appemlix 1. demonsiralt' 
that such milk when kept either at room tem|)eraturea or at 
those of the cellar could not be relied upon to remain sweet 
for twenty-four hours, but when properly cooled, could be 
kept sweet for a period of not less than four days. The work 
was carried out at some disadvantage, since it was necessary to 
place the milk in hulk in the cool chamber where it became 
gradually chilled, whereas in practice by chilling it in a thin 
stream it would be possible to cool it much more rapidly. 

It was further pointed out by Williams and Cornish that 
such depots, being in touch with the needs of the towns, could 
regulate the supply to tlreir real requirements and convert 
excess milk either into dried milk or into dairy iwoducts, tims 
preventing that irregularity of supply which has hitherto 
amounted to a loss of Id. a gallon to the dealer. Appendix IV. 
shows well the great fluctuations to wliich the dealer has l)een 
subject in order that he may secure sufficient milk to cai-ry on 
his business. The scheme which has been suggested by 
Williams and Cornish appears to be based upon sound princi[>les. 
It has been discussed by many leading members of the milk 
industry and does not offer insuperable difiiculties. There is 
little doubt that it would lead to diminished financial loss, and 
the saving of much valuable foodstuff although it would not 
give a pure milk supply, and it is towards this hleal that ail 
those interested in the milk industry must strive. 

The figures shown in Appendix II. demonstrate that the 
keeping properties of milk depend to a very great extent upon 
the methods of milking and upon the subsequent care of the 
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milk. The milk which was the subject of this investigation 
was being produced for commercial purposes. The cows were 
milked in a milking shed ; their udders and flanks were 
waslied. The milkers had clean hands and wore clean 
overalls. The milking was done by hand into steam- 
sterilized American buckets, then the milk from each cow 
was sieved, cooled at once to the temperature of the water 
of a deep well, and bottled in steam -sterilized quart bottles. 
It was then sent by rail in a box to the laboratory. No 
precautions were taken to keep it cool during the journey. 
It was taken and sent off by rail early in the afternoon of one 
day and did not reach the laboratory until about one o’clock in 
the afternoon of the following day. On an average it was 
already about twenty -four hours old at tlie time of arrival at 
the laboratory. Although the milk was not cooled to a very 
low tempLM’ature and in spite of the adverse conditions it 
suffered during the journey, it is seen that even at the 
temperatures of the laboratory or the cellar it remained sweet 
for not less than two days. When, however, it was kept in 
the ice chest it remaiued sweet for a period which was never 
leas than eight days. How long such milk would have lasted 
had the initial cooling been greater and had it been kept 
refrigerated in transit is not known. Even as it is the figures 
bring out clearly the importance of cleanliness and immediate 
cooling upon the keeping properties of milk. 

It is the production of milk of this type that the members 
of the milk industry must have as their aim, since its attain- 
ment would not only diminish waste but would confer many 
benefits upon the members of the industry and upon the 
public. Among these may be mentioned the facts that it 
would be much easier to control supplies of milk, since the 
need for immediate consumption would not be urgent ; more- 
over, its improved keeping properties should lead to more 
rational hours of labour than those which exist at present in 
the milk industry, since there should no longer be any 
necessity to catch an early morning train. We have often 
wondered how far excessively long hours of work have been 
responsible for bad milk production. Further there is the fact 
that the demand for clean milk is increasing, atnl that it is the 
duty of the milk and dairy industries to meet that demand. 

The production of such milk depends upon two main factors, 
asLilIicient financial incitement and an intelligent conception of 
the work to be done. The former depends upon the public. 
If the public will not realise that between clean milk and dirty 
milk a great gulf is fixed, then it is improbable that much 
progress will be made. There is, however, every evidence that 
the public is realising more and more the value of clean milk. 
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and will be prepared to pay an increased price for it. Tlie 
question, therefore, which remains, is whether the Milk and 
Dairy Industries will allow the public to atttunpt to force them 
to produce clean milk, or whether tl]ey will themselves try to 
produce the best that can be obtained. If they adopt the 
former course they will find that regulations will be passed 
governing every stage of milk production and distribution, and 
endless inspectors will be appointed to see that these regulations 
are carried out. It is highly improbable that such regulations 
will really attain their aim. How long have the Dairies, Cow- 
sheds, and Milkshops Orders been in existence, and how many 
insanitary cowsheds still remain in the country ? The figures iii 
Appendix TIL are sufficient proof of this. These figures are the 
results of experiments made at the Lister Inatitnte of twenty - 
seven samples of milk which was beiiig supplied to Welfare 
Centres, They demonstrate quite clearly that the milk in the 
majority of the samples was not clean, and that some of it con- 
tained the germs of disease. They are sufficient to demonstrate 
that in spite of the number of years during which the Dairies, 
Cowsheds, and Milkshops Orders have been in force, they have 
not resulted in the production of clean milk. 

Far better results might be expected from the recognition 
by the dairy world of its own importance and responsibilities. 
The Milk and Dairy Industries are applied sciences, supplying 
not less than one-twelfth of the whole food stulf of the nation, 
of a monetary value at Is. a gallon of not less than 50,()00,00()i, 
per annum. The success or failure of these industries depends 
upon biological and chemical processes, the understanding of 
which involves problems at least as complex as those found in 
any other applied sciences. Let the industries take their stand 
upon these facts, and insist upon the importance of their own 
work by making the following demands : — 

(1) That no person shall be allowed to undertake milk or 
dairy work who does not possess a diploma or certificate of 
efficiency from an authorized body. 

(2) That any person holding such diploma or certificate of 
efficiency who shall be guilty of unbecoming conduct in his 
work shall be liable to forfeit such diploma or certificate. 

(3) That a central authority shall be set up to control the 
standards of examinations necessary for qualification, and to 
consider such cases of misconduct as may occur. 

Such a scheme could be made to take effect at any time 
that was thought proper, and all those already engaged in these 
industries should then be permitted to register. 

The adoption of this proposal offers many advantages. It 
recognises the importance of the work and the dignity of those 
who are concerned in it. It secures the elimination of the 
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unqualified, and a higher educational standard for thosn 
who remain. At the present time Mackintosh has calculah.j 
that in any one year not more than one pupil from evrrv 
forty-five farms enters a dairy school. It leaves the grantiu^ 
and Avithdrawal of diplomas in the hands of those moei 
concerned. The competition of its own members would to ^ 
great extent diminish the need for constant inspection. 

The success which has attended such schemes in othei 
applied sciences is sufficient justification for the belief that tin 
milk and dairy industries can be lifted to a different phuii 
There is no S3'stem of inspection to control the work of tii 
medical profession, and yet we trust our lives and the whol 
health of the nation to these men, who by the standard which i 
set them by tlieir fellows are the most active in endeavourin 
to effect improvements in their work, although by constant] 
reducing the amoimt of disease in the country this woul 
appear at first sight to be detrimental to the pecuniary interesi 
of the profession. It may be thought that the progress, whic 
is constantly taking place in tlie medical profession is the sui 
of the efforts of individuals fighting for a better place. Thei 
is truth in this, but not the whole truth. The spirit oi 
competition is keen, and its existence is to be commended, bu; 
those who 8})end their lives among medical men know well t)ia; 
there is at the back of their work another and much men 
inspiring ideal. It is that throughout their lives they havt 
beeu trained to iiate disease and to use all the means within 
their power to prevent it. The same atmosphere exists in tlir 
dental profession, and is rapidly being created among tlie mid- 
wives. The passing of the Midwives Bill in 1902 has gradual Ij 
eliminated the ignorant, and has substituted a body of womo]; 
who are inspired with the sense of the importance of their work. 
It is a notable fact that the application of such conditions in 
these professions has not only improved the general standard oi 
work done, but also made it more possible for those concern^;: 
to secure adequate financial remuneration for their labours. 

I The milk and dairy industries are responsible for the pm- 
duction of a food stuff upon which the lives of our infants ari' 
young children depend. The success of welfare centres tlirougi: 
out the country hangs ultimately upon them. The questii>i 
which must soon be answered is whether they will allow tk 
public to attempt to force them to adopt more satisfactory 
methods of production and distribution of milk, or whether they 
will assert the dignity of their work and take the matter ini' 
their owm hands, thus saving waste, and vastly improving tk 
status of their profession. Htenhouse Wtleiams. 

Tli(“ lle.srarrii In'ititiaein I>airring, 

Utiivei'sity College, Reading. 



Aiu'Tdqe uncoolcd Mill, 
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This sampJc was 41^ hours old at testing. 

.B. — Perioils are calcnUitecl from time of milkij 
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Supply, 
Midweek in 
month o£ 

Farm I. 

Farm II. 

November 1915 

391 

219 

December ,, 

270 

162 

January 1916 

272 

168 

February ,, 

257 

199 

March ,, 

. 355 

31.5 

April 

I.S6 

328 

May 

630 

i 437 

June ,, 

1 604 

650 

July 

613 

501 

August ,1 

! 553 

398 

Scptemb(‘i' ,, 

541 

307 

October ,, 

520 

261 

Contract j M.ix. ; 

.595 gallons per week 

350 gallons per week 

quantities ( Min. , 

301 

210 ' 


SWINE FEVER. 

The Cause op the Disease. 

A GOOD many points in connection with swine fever are still 
in doubt, but it lias long been known with certainty that it 
spreads by contagion. It follows from this that the cause of 
the disease must be a living organism which multiplies in the 
bodies of infected animals and is passed on from the diseased 
to tlie healthy. In what may be termed the pre-bacteriological 
days of pathology nothing more precise than this could be said 
of the cause of any of the contagious or infectious diseases of 
man or the lower animals, and in the absence of any knowledge 
regarding the nature or form of the cause it was vaguely 
termed the “ virus ” of the disease. The methods of investi- 
gation which were introduced by Pasteur and Koch gradually 
showed that in the case of many diseases what had previously 
been called the virus was a micro-parasite, large enough to be 
seen with the microscope in the blood or tissues of diseased 
subjects, capable of being cultivated artificially outside the 
body, and able to determine an attack of the disease when 
experimentally introduced into the bodies of susceptible 
animals. In this way it was proved that different species of 
bacteria, each possessing distinctive characters, were respectively 
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the cause of anthrax, glanders, tuberculosis, Ac., and naturally 
tliereafter the word virus dropped out of use in speaking of the 
cause of these diseases. 

Unfortunately there are still over a score of contagious or 
infectious diseases of man and the domesticated animals in 
which all attempts to discover a demonstrable bacterium or 
other micro-parasite as the cause have hitherto failed, and one 
of these is swine fever. In speaking of the cause of that 
disease, therefore, one has still to use the term “ virus.” 

In nearly all the diseases of this group evidence has been 
j)ro<luced which makes it probable that the virus is invisible 
because of the very minute size of the individual bacteria 
of which it is presumably composed. In favour of this view 
it may be said that there is nothing a priori improbable about 
it, for although the known bacteria, such as those of anthrax, 
glanders, and tuberculosis, are very small things, thei’e does 
not appear to be any sound reason for denying that liacteria 
twenty times smaller may exist in nature. But the actual 
evidence that the living things which constitute the virus of 
swine fever and other diseases of this class are exceptionally 
n^inute is that they pass readily through filters which 
arrest any of the visible bacteria. It is easy to show, for 
example, that it one mixes together in water, in the same 
tube, some blood from a case of swine fever (which must 
contain the vims since it can be successfully used to infect a 
pig with the disease), and large numbers of the bacilli of 
glandora or tuberculosis, and passes the mixture through an 
appropriate filter, the liquid which comes through conhiins 
neither glanders nor tubercle bacilli, but does contain some 
of the germs of swine fever, since it causes swine fever if 
injected into a pig. 

On evidence of this kind the group of diseases referred to 
above are often said to be caused by ultra-visible organisms, or 
by filter-passers. 

A curious fact with reprd to nearly all these filter-passers, 
including the virus of swine fever, is that they have hitherto 
resisted all attempts to induce them to grow under what may 
be termed artificial conditions, outside the body. This is a 
fact even more to be regretted than their individual invisibility, 
for an immense amount of knowledge regarding contagious 
diseases has been gained by studying and experimenting with 
artificial cultures of the bacteria which are the cause of them, 
This failure to cultivate the ultra-visible viruses is, of course, 
not explained by the fact, or hypothesis, that the bacteria of 
which they are composed are extremely minute, and it must 
be admitted that no satisfactory explanation of their refusal to 
multiply outside the body can at present be offered. 
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Although it is now generally accepted that swine fever is 
caused by an ultra-visible virus, and not by anything that can 
be cultivated artificially or made visible with the microscope, 
it is necessary to refer here to an organism which, on evidence 
that appeared to be satisfactory, was for a number of years 
believed to be the cause of the disease, and therefore termed 
the swine fever bacillus. This bacillus is almost constantly 
present in the blood of pigs that are seriously ill from swine 
fever, and it can also be detected in the lymphatic glands and 
other parts of the body. It is to be noted that if the examination 
is made immediately after death this organism is not only 
found in the positions mentioned, but is generally present 
in a state of purity, unaccompanied by any other visible 
bacteria. By feeding or inoculating with artificial cultures of 
this bacillus pigs can be made ill and even fatally infected, and 
when they die or are killed the post-mortem examination 
generally shows disease of the intestines indistinguishable from 
what is common in natural cases of swine fever. In short, it 
appeared that this must be the cause of swine fever, since it 
seemed to be constantly present in cases of the disease, and 
could be successfully used in the form of artificial culture to 
infect pigs with swine fever. This conclusion had to be 
abandoned when it was shown (1) that pigs which had recovered 
from an attack of the disease set up experimentally by this 
bacillus had no immunity against swine fever, (2) that when a 
pig was infected experimentally with this bacillus it did not 
pass the disease on to other pigs kept in contact with it, (3) that 
the blood of a pig affected with swine fever was capable of 
causing swine fever when injected into a healthy pig although 
the so-called swine-fever bacillus was absent from it, as is 
always the case in the early stages of the disease, and (4) that 
when the bacillus was present in swine fever blood the latter 
remained infective although this bacillus and any other visible 
organisms had been separated from it by filti-ation, or had been 
killed by the action of disinfectants. 

This bacillus, therefore, is certainly not the cause of swine 
fever, but the great frequency, not to say absolute constancy, 
with which it makfes its appearance in the blood in cases of 
swine fever is very remarkable. Moreover, although it is not 
the actual cause of swine fever, that is to say, not the organism 
which is handed on from diseased to healthy pigs when the 
disease is spreading naturally, there are strong reasons for 
believing that it plays an important part in the pig’s illness. 
That, however, is a point that will be referred to again later. 

The fact that the true cause of swine fever is invisible, and 
cannot be cultivated, places difficulty in the way of ascertaining 
precisely whether and in what amount it is present in the 
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different parte of the body in cases of the disease. Nevertheless 
a good deal of information with regard to these points has been 
provided by experiment. Although it is not exactly known 
where the virus multiplies at the outset, it has been shown that 
at a very early stage in the disease, and often before the pig 
becomes visibly ill, the virus appears in the blood, and that it 
continues to increase in amount there until the disease reaches 
its height. It follows from this that soon after the onset of the 
disease the virus is diffused throughout tlie whole of the organs 
and tissues of the body. It has also been ascertained by 
experiment that the virus may be present in the alimentary 
canal and in the urine — facts which are of importance in 
connection with the spread of the disease. 

Susceptibility to the Disease and Methods op 
Infection. 

So far as is known, swine fever is a disease absolutely 
peculiar to the pig. Not only has the disease not been observed 
to occur naturally in any other species, but it has also been 
found impossible to transmit it by experiment to other animals 
than the pig. A contrary opinion was at one time lield, but it 
was founded on the fact that rata, guinea pigs, and some other 
species could be infected by inoculating them witli the so-called 
swine fever bacillus, which, as has already been shown, is 
not the cause of swine fever. It may be repeated here 
that the true cause of the disease is abiindaotly present in 
the blood at the height of the disease, and that, althougli the 
swine fever bacillus is then also often present, it may easily be 
separated by filtration. Such filtered blood or serum when 
injected into a susceptible pig sets up an attack of swine fever, 
and the pig thus infected will pass the disease on to liealthy 
pigs placed in contact with it. On the other hand, large 
amounts of such filtered blood or serum may be injected into 
any of the small animals mentioiiod, or into any of the other 
domesticated animals, without any visible effect whatever. 

Another important conclusion that appears to be fully 
justified is that the virus of swine fever is quite incapable of 
multiplying outside the body of a living pig — in dirt, soil, or 
water, for example. That follows from the fact already 
mentioned that the virus has resisted all attempts to induce it 
to grow under laboratory conditions, however closely these 
have been made to imitate the conditions prevailing in soil, 
water, &c. 

The facte just steted are important, for they warrant the 
further conclusion that the virus or material which infects any 
one pig must have escaped from the body of another pig 
previously attacked. And this leads to consideration of the 



Swivf' Fe.i'e)\ 


m 

ways by which the virus leaves the body of a pig suffering 
from swine fever. 

All that can be said with regard to that is that the urine, 
the faeces, and the discharge from the eyes have been proved 
to be infective, and that it is probable that matter coughed up 
and expelled from the lungs and air passages, and secretions 
from the skin may also contain the virus. It will be readily 
understood that from these different sources, but especially 
from the urine and faeces, an abundance of material capable of 
spreading the disease is always present in the immediate 
neighbourhood of a pig suffering from swine fever. 

The most certain method of infecting a pig with the disease 
is to inject a dose (which need not exceed a few drops) of 
virulent blood under the skin, and, next to that, to place 
diseased and healthy pigs in the same sty or premises. Feeding 
with blood, flesh, or other virulent materials is also generally 
successful in transmitting the disease experimentally, and it 
appears to be highly probable that the commonest method of 
natural infection is by swallowing the fresh excrement or 
urine of diseased pigs. Scraps of raw pork or bacon from 
diseased but unsuspected animals may be the cause of some 
outbreaks. It is also possible that infection may occur 
naturally- by the inljalation of minute particles of fmees or 
other excretions suspended in the air. 

In considering the manner in which the disease is spread, 
however, it is necessary^ to take account of other points besides 
the channels by which the virus enters and leaves the bodies of 
pigs. One of these is the question whether the virus is ever 
or frequently carried from place to place by men or other 
animals than infected swine. This question has generally been 
given an atlirmative answer, butchers, pig- dealers, and other 
persons who have been in contact with diseased pigs being 
thought ca])able of carrying the virus in an active condition 
on their hands, boots, or clothes. Rats have also been accused 
of carrying the disease from one sty to another. While it 
cannot be denied that the disease is ever spread in any of these 
ways, it may be said that infection by such indirect means is 
probably^ very rare. It has also been supposed that carts, 
railway waggons, &c., in which diseased swine have been 
carried may be dangerous. Opinion with regard to the extent 
of this danger has had to be modified in consequence of the 
results obtained in the experiments conducted for the recent 
Departmental Committee on swine fever in order to test the 
infectivity' of litter or f feces in sties vacated by diseased pigs. 
These experiments indicated that when the faeces of diseaseil 
pigs or the litter soiled with their urine are left to natural 
influences they rapidly cease to be dangerous. As the point 
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is of special importance it may be statcnl that in tlicse 
experiments infection succeeded when healthy pigs were 
j)laced on the manure immediately after the diseased pigs 
had been removed, and in one experiment after seven days • 
but, on the other hand, negative results were o}){aine(r in 
experiments in which respectively one day, two days, fourteen 
ilays, twenty-one days, twenty-eight days^ and forty-two days 
were allowed to elapse before the healthy pigs were [ilaced on 
the infected manure. It can now be admitted that many 
thousands of pounds were until lately wasted annually in 
attempting to disinfect sties wliich would speedily have 
become harmless if left to themselves. 

The matter may be summed up by saying that the commonest 
method by which the disease is contracted is direct contact witli 
iiilected animals, and that beside this all the other ways in 
which swine fever is spread sink into insignificance. 

Symptoms axd Couusb op the Disease. 

Like all other contagions diseases, swine fever varies 
considerably in regard to the course which it runs. The 
severity of an attack depends upon a number of factors, the 
most important of wliich are the vinileiice of the infective 
material or virus, the dose or cjuantity of this virus, the age 
of the infected animal, and individual suscejitibility. 

That the ultra-visible virus, so to speak, varies greatly in its 
powers for mischief is a fact which must he admitted, though 
it cannot yet be explained. It is to this cause that one ascribes 
either the exceptional severity or the exce])tioual mildness of 
the disease as compared with what is usually observed in pigs 
of the same age and breed and kept under similar comlitions. 
Young pigs are more susceptible than older ones, as shown 
by the severity of the symptoms and the greater proportion of 
fatal cases among them. The influence of varying doses of the 
virus is difficult to measure in natural cases, but it is observed 
in pigs infected experimentally by the injection of varying 
doses of the same virulent blood. 

As a rule the first discoverable evidence of infection, 
though it is hardly a symptom in the ordinary sense of the 
word, is a rise of temperature. The normal temperature of 
the pig varies between 10.2 and 103*' F., and in swine fever it 
generally rises three or four degrees. This rfee usually begins 
about a week or ten days after natural infection, hut it may 
occur within four or five days, and even within two days, after 
inoculation with blood. This elevation of temperature is not 
only the first discoverable evidence of infection, but also the 
most constant, since it may be detected in mild cases in which 
outward symptoms of actual illness are never exhibited. 
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Actual symptoms usually appear soon after, but sometimes 
accompany, tbe rise of temperature. They take the form of 
loss of appetite, dulness, an unwillingness to move, and au 
inclination to burrow into the litter if that is abundant. As 
a rule these symptoms become pronounced during the second 
week after natural infection, but they may appear earlier. 
Diarrhoea often, but by no means always, sets in, and in fatal 
cases there is rapidly increasing weakness, in consequence of 
which the animal sways in its hind-quarters when compelled 
to move. Thirst is often manifested, although solid food is 
refused. Sometimes there is a diffuse reddish or livid dis- 
colouration of the skin from congestion of the cutaneous 
vessels. At any time during the period of visible illness an 
affected animal may develop a cough or begin to breathe 
rapidly, and these symptoms are usually the result of an 
attack of pneumonia, which is a comparatively frequent 
complication of swine fever. 

What has just been said represents the train of symptoms 
usually observed in swine fever, but a fact which is of the 
greatest importance is that in quite a considerable proportion 
of cases pigs which become infected develop no outward 
symptoms of illness. Even in such mild cases there is generally 
a more or less marked rise of temperature, but probably even 
that is sometimes absent. 

The death rate among pigs which become infected may be 
anything from 95 per cent, down to 20 per cent., or even less. 
As a rule death does not occur in less than a week after the 
onset of symptoms, but it may happen within two or three 
days, and frequently it is deferred for several weeks if the 
disease is allowed to run its natural course. 

In the animals that survive the recovery is usually a real 
one, the lesions in tlie bowel and elsewhere healing up com- 
pletely, and the virus disappearing from the system. There 
are reasons for suspecting, however, that some animals make a 
recovery which ia incomplete, with the result that, in spite of 
apparent health, they are capable of transmitting the disease, or 
acting as “ carriers.'’ 


Lesions. 

By the word lesions is here meant the alterations in the 
appearance and structure of the different parts of the body 
which are found in cases of swine fever. In very acute cases, 
especially in those in which death occure within a day or two 
after the first signs of ill ness, the post-mortem examination may 
show no very pronounced abnormalities, or at least none that 
are at all characteristic. In such cases one expects to find 
diffuse inflammation of the stomach and intestines, especially 
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of the large inteetine, congestion of the lymphatic glands of 
the body generally, and small Inemorrhagea in the kidneys, 
serous membranes, and other places. 

In the immense majority of cases of swine fever, however, 
in which visible symptoms of illness have been ex In bi ted for 
more than two or three days, a post-mortem examination will 
show lesions tbat_^’are very distinctive in character. These 



Part of tlie large iDtcstine of a pig laid open to show the ulcers of swine fever 
1 and 2, sharply aellned single ulcers. 3 and 4, large patches formed by confluence 
of a number of ulcers. ( About half the natural size.) 


lesions are found with greatest constancy ii^the large intestine, 
and especially in its anterior part. In the moderately acute 
cases, or in those killed at a comparatively early stage of the 
disease, one often finds that the large intestine is diffusely 
inflamed, and that the mucous membrane has adherent to it a 
whitish or yellowish material, somewhat similar in appearance 
to the membrane which forms in the throat in cases of diphtheria 
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in the human subject. This type of disease in the intestines iu 
swine fever is therefore called the diphtheritic type. 

In most cases of swine fever, however, the lesions present 
at the time of death are of what is termed the ulcerative type, 
the usual appearance of which is shown in the accompanying 
figure. The so-called swine fever ulcers are rounded spots or 
patches, which usually vary in diameter from about half an inch 
downwards, but in exceptional cases some of them attain a 
much larger size. These patches are in fact circular areas of 
the lining membrane of the bowel which have undergone 
necrosis, that is to say, the patch of tissue is dead or mortified. 

In the condition in which they are most commonly 
encountered these lesions are thus, strictly” speaking, not ulcers, 
but if a diseased pig survives for a sufficient time they become 
converted into genuine ulcers, owing to the shedding or casting 
off of the mortified piece as a slough. Whereas in the early 
stage the rounded patches generally stand a little above the 
normal level of the mucous membrane, the genuine ulcer 
produced bj” detachment of the slough is a shallow depression. 
In cases of actual recovery from swine fever these ulcers heal 
up, but for a considerable time afterwards their situation is 
marked by a smooth scar or depression on the lining membrane 
of the bowel. Ry the detection of such scars in the bowel one 
may recognise that a pig apparently healthy at the time of 
slaughter has some time previously suffered from an attack of 
the disease. 

Although the bowel is the commonest situation of these 
ulcers they are occasionally found in the stomach, on the 
tongue, and in the throat, and in very rare cases similar lesions 
have been observed on the skin. 

Lastly, it ought to be said that not infrequently the 
diphtheritic and the ulcerative types of lesions are present 
ill the same pig. 

Other lesions which are not uncommon, though far less 
frequent than those just described, affect the lungs. The 
disease here takes the form of a pneumonia which tends to run 
its course rapidly, and lead to extensive consolidation of the 
lung tissue. Pleuj’isy often accompanies this pneumonia. 

Reference must here be made again to the so-called swine 
fever bacillus, and to the part which it plays in the causation 
of the disease. As .previously stated, pigs can be infected with 
artificial cultures of this organism, and in pigs so infected 
lesions develop in tlie intestine which cannot be distinguished 
from those found in natural cases of swine fever. To explain 
this fact it appears to be necessary to assume that, although 
diphtheritic infiammation and ulceration are the most char- 
acteristic post-mortem signs of swine fever, these lesions are 
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not produced by the ultra-visible virus which is the true cause 
of the disease, but by this swine fever bacillus, whicli plays the 
part of a secondary invader. It may at first sight appear to be 
scarcely credible that an alteration which is so constantly 
present that it is generally relied upon as a guide to diagnosis 
in swine fever is not an essential lesion. It may be stated, 
however, that in this respect swine fever does not stand alone, 
there being a few other diseases in which the practically constant 
lesions are not set up by the actual cause of the disease, but by 
other bacteria which play the part of secondary inva(hn‘s. 

The so-called swine fever bacillus appears to be a common, 
if not constant, inhabitant of the inteslines in the pig, ami 
ordinarily it multiplies there to only a limited extent, does not 
invade the body, and therefore causes no disturbance of health. 
As a result, however, of the multiplication of t lie true virus of 
swine fever in the blood, tlie pig s resistance to infection with 
the bacilli from the intestine is weakened, and these b.egin to 
invade the intestinal wall, to cause inflammation and necrosis 
of the mucous membrane, and later on to invade the body 
generally to a greater or less extent. 

Similarly, the evidence appears to show that the pneumonia 
wliich is so freqjuently met with in fatal cases of swine fever is 
not an essential or primary lesion, hut is caused by anotlier 
visible organism which is probably always pr( sent in the air 
passages of healthy pigs. The pneumonia wliich is caused by 
tliis bacillus was for many years described as an independent 
disease by Continental autliors, and termed swine plague or 
contagious pneumonia of the pig. That this view was erroneous, 
at least with regard to cases of pneumonia occurring among 
pigs in Great Britain, and that such pneumonia was generally, 
if not invariably, a mere complication of swine fever, was first 
pointed out by the Departmental Committee which investigated 
the subject in 1897. 

Methods of Dealing with the Disease. 

The Policfj of General Slaughter . — At the end of Octobei*, 
1893, swine fever, which during the previous fifteen years had 
been dealt with by the local authorities, was taken in hand by 
the Board of Agriculture, and from that date until two years 
ago it was opposed by measures ostensibly designed to stamp it 
out. During what may be termed the regime of the local 
authorities the number of outbreaks reported annually varied 
from 1,717 (in 1881) to 7,926 (in 1885). During the last 
complete y^ear before the disease was dealt with directly by 
the Board the outbreaks numbered 2,748. During the three 
years 1914-16 the confirmed outbreaks numbered 12,681, or an 
average of over 4,000 for each of these years. 
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The accompanying chart ehows the fluctuations in the 
number of outbreaks from the beginning of the stamping-out 
system of dealing with the disease down to the close of the 
past year, and also the numbers of pigs slaughtered as diseased 
or exposed to infection daring the period. 

It is beyond all argument that, in so far as the various 
swine fever orders have been framed with a view to the 
complete eradication of the disease, the action of the Board has 
been a complete failure. 

It is unfortunately impossible to compare the number of 
outbreaks in the years 1879-1892 with those for the period 
1894-1917 in order to estimate to what extent, if at all, the 
outbreaks have beeji reduced since the disease was dealt with 
directly by the Board, Such a comparison is impossible, 
because in the former period the outbreaks were “reported,” 
and in the latter “confirmed.” At least in recent years the 
method of diagnosis has been both searching and uniform, and it 
may fairly be assumed that since 1907 the confirmed annual out- 
breaks give an approximately correct measure of the prevalence 
of the disease. On the other hand, while the disease was dealt 
with by the local authorities tlie methods of diagnosis were far 
from trustworthy, and the errors were mainly in the direction 
of including cases which had nothing to do with swine fever. 
An accurate comparison is also impossible because the obligation 
of owners to report has probably been better observed since 
1893. 

But when full allowance is made for these facts, it still 
appears not at all unlikely that the disease is as prevalent now 
as it was before the Board dealt with it directly. And it must 
be remembered that the failure has been a very costly one, even 
if one does not include the loss occasioned by the severe 
restrictions on the sale and movement of healthy pigs, which 
could never have been justified except on the prospect that 
they would lead to the stamping out of the disease. 

There ia room for difference of opinion as to whether the 
eradication of the disease was actually possible, or possible only 
at a cost exceeding the national loss which it causes, but there 
can be little doubt regarding the cause of the failure. The 
drastic plan of slaughtering all the pigs at any place where the 
disease had been diagnosed was a sure way of stamping out 
every discovered outbreak, and if this had been continued, and 
combined with proper restrictions on movement, the disease 
might have been finally extirpated. As the chart shows, how- 
ever, this policy was not consistently followed, and for a number 
of years prior to 1915 the slaughter of all suspected pigs was not 
strictly enforced. Eradication may have been problematical 
before, but it became impossible under the altered system. 
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A share of the blame for failure may, however, be laid on 
other shoulders, for it is evident that even so-called cattle plague 
measures were bound to fail if in any considerable proportion 
of cases the existence of the disease was not promptly reported. 
That concealment was pretty frequently practised is scarcely 
open to doubt. 

In conformity with the recommendation made by the 
Departmental Committee in 1915, the attempt to extirpate the 
disease by general slaughter has been abandoned “for the 
present,” and probably no one saddled with any responsibility 
for the results will venture to advise its revival. 

The. Control of Diseme by the Use of Serum .. — Before 
considering the part which serum treatment is capable of 
playing in attempting to control swine fever it appears to be 
desirable to explain briefly the principal facts connected with 
the production of what are called “anti-sera ” in general. 

As is well known, it is a general rule that when a man or 
an animal has recovered from an attack of a bacterial disease 
the person or animal in question is for a variable time afterwards 
moT-e or less immune against a second infection with the same 
organism. Immunity which is acquired in this way is termed 
“ active.” in some cases it is possible to show by experiment 
that this immunity depends upon something which has appeared 
in the animars blood, and which continues to circulate there 
after recovery. Proof of this may be furnished by injecting 
some blood, or blood serum, from the recovered animal into a 
normal non-immune animal of the same species, and immediately 
afterwards inoculating tlie latter with the bacteria which are 
the cause of the disease in question. Provided a large dose of 
blood or serum has been used in such circumstances, the 
experiment may show that in consequence of the injection the 
previously susceptible animal has acquired some immunity. 
The immunity obtained in this way is termed “ passive,” 
Knowledge of this fact would suggest that in practice one 
might use the blood of recovered animals for inoculating and 
immunising healthy animals against various contagious diseases. 
Tliis, however, is not practicable, because, although the 
immunising substance occurs in the blood of animals that have 
recovered from a natural attack, it is never present there in 
great amount, and, consequently, too large a quantity of blood 
would have to be transferred to a healthy animal in order 
to give it protection. This difficulty, however, can in many 
cases be overcome by resorting to what is termed “hyper- 
immunisation.” In carrying this out one may select a full 
grown healthy animal which already has some immunity in 
consequence of recovery from a first attack, and inject it 
subcutaneously or intravenously with a dose of the organism 
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which is the cause ot the disease. In all probability, in spite 
of .the aniinal’s immunity, the injection will provoke some 
considerable disturbance. When such disturbance has passed 
away the animal is giveii a second and larger dose of virus or 
bacteria, and this process is repeated many times, the dose of 
bacteria or virus being gradually Increased. The etfect of tliis 
procedure is to stimulate the production of the substance upon 
which immunity depends, and after a time, which may often 
liave to be several months, the blood of the hyper-immunised 
animal becomes so enormously rich in the protective substance 
that only a small dose of it is re(iuired in order to immunise a 
healthy animal. 

In the case of diseases that are caused hy visible bactei-ia 
which can be cultivated artificially, cultures are naturally 
always used in the process of immunising, that is to say, tlie 
animal is treated at intervals with steadily increasing doses of 
artificial culture. When, however, as is tlie case in swine 
fever, the cause of the disease cannot be cultivated outside the 
body, one has to use the fresh blood or other material from a 
diseased animal, which is known to contain the virus in large 
(jiiantiiy, 

Finally, as a general point, it ought to be stated that tlie 
animal which is to be employed as a serum producer must be 
naturally susceptible to the disease against which the serum is 
to be used, for if an animal already possesses natural immunity 
against a given disease injection of the bacteria of that disease 
into its body will not cause it to manufacture any protective 
substance. 

Turning now to the particular case of swine fever, it may 
sulficc to say that the serum is obtained from selected healthy 
pigs, which are given successive doses of virulent swine fever 
blood. At a place where serum has to be produced on a large 
scale it is therefore necessary to have a constant supply of such 
blood, and in order to provide it relays of pigs are infected 
with swine fever, and bled to death when the disease is at its 
height. 

Unfortunately no other animal can be used for the purpose 
of providing infected blood, because, as already mentioned, the 
pig is the only animal known to be susceptible to swine fever. 

The fundamental facts with regard to the powers of the 
serum are (1) that when given in sufficient dose to a healthy 
pig it renders the animal highly immune to swine fever for a 
time, (2) that this immunity steadily declines, ami is so 
diminished as to be of no practical value after about ten days, 
(3) that the serum may be successfully employed to prevent 
the development of the disease, or to make the resulting attack 
non-daiigerous, if it is given within a few days after infection, 
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(4) that the serum is of no value for curing the disease in a 
pig that is already seriously ill. 

It will be obvious that it is not advisable to use serum for 
pigs that are known to be healthy, and are not likely to be 
exposed to any risk of infection, for the immunity conveyed 
by the serum soon disappears. On the other hand, the serum 
may be used with advantage for the apparently healthy pigs on 
premises where the disease has already shown itself, and also 
for healthy pigs when there are strong grounds for fearing that 
some of them may have caught the infection. 

Towards the end of Septeniber, 1915, when the policy of 
attempting to stamp ont the disease by slaughtering all 
diseased and suspected pigs was abandoned, serum was 
introduced by the Board as a means of dealing with out- 
breaks. In outline the plan now followed is as follows : — 

All Veterinary Inspectors are provided with a supply of 
serum from the Board’s laboratory. When the Board receives 
intimation that swine fever is suspected to exist at any place 
the nearest Veterinary Inspector is instructed to visit the 
premises and make a diagnosis, taking with him a reasonable 
supply of serum. Should he diagnose swine fever he is 
authorised to carry out treatment with serum if the owner 
agrees, without waiting for confirmation of his diagnosis by 
the Board. Meanwhile parts from some of the suspected pigs 
are sent on to the Board’s laboratory, and when the Veterinary 
Inspector has in the first instance reported that disease did not 
exist, and this opinion is found to have been incorrect by the 
investigation at the laboratory, the Inspector is immediately 
instructed to re-visit and offer serum treatment. 

The acceptance of serum treatment by the owner is at his 
option. When he accepts and the treatment is applied to all 
or a portion of his pigs he is advised to allow the healthy pigs 
treated on the infected parts of the premises to mix with the 
affected pigs, in order that the former may become infected by 
contact while still under the influence of the serum. As the 
immunity conveyed by the serum only lasts for about ten 
days, after which the pigs again become susceptible to swine 
fever in a fatal form if they have not previously become 
infected by contact, the only alternative to allowing the 
treated pigs to mix with the ailing is to give repeated doses 
of serum until all the ailing are dead or recovered. That, 
however, is not resorted to except when large numbers of 
healthy pigs are suspected and it is impossible to bring about 
proper mixing between the diseased and the healthy. 

After the administration of the serum Veterinary Inspectors 
pay periodical visits to the outbreaks and report as to the 
condition of the pigs. 
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Healthy pigs may by licence be moved off infected pre- 
mises for immediate slaughter, and other pigs may be moved 
on for fattening purposes, the latter being usually treated with 
serum on arrival. The owner is thus able to continue his 
pig-feeding business although infection may be present on 
liis premises. 

It is important to observe that no ailing or suspected pigs 
are slaughtered or compensated for except such as are destroyed 
by the Veterinary Inspector in order to enable him to arrive at 
a definite diagnosis by post-mortem examination. 

Furthermore, in considering what follows the acceptance 
of serum treatment by an owner, it must also be noted that 
when the treatment is refused restrictions on the movement 
of pigs to or from the infected premises are imposed, and the 
owner is simply given the option of allowing the disease to 
run its course or to slaughter his pigs for the market at his 
own risk. 

Whether serum treatment is accepted or refused the 
restrictions on the movement of pigs to or from the infected 
premises are maintained until in the opinion of the Board 
the disease has ceased to exist there. 

Information with regard to the results of the serum 
treatment for the past year have not yet been published, but 
apparently during the year after its introduction (September, 
1915) only about half the owners on whose premises swine 
fever was diagnosed agreed to the use of serum.' During this 
period the treatment was applied to 2,100 outbreaks, in which 
77,900 pigs were involved, and when the results were com- 
pared with those obtained in outbreaks in which serum was 
uot used it appeared that there was a marked advantage in the 
employment of serum. 

It cannot be claimed that it would be to the advantage of 
every owner to agree to the serum treatment, for when the 
disease has been diagnosed and the surviving apparently 
healthy pigs are of the proper age and condition it will 
probably always be best for the owner to slaughter out for 
the butcher, and after a brief interval re-stock. When, on 
the other hand, the infected herd includes valuable breeding 
animals, or stores of various ages that are not yet fit for the 
butcher, he will be well advised to decide in favour of the 
serum treatment. 

It must be admitted, however, that there are unsolved 
difficulties in the treatment of outbreaks in which the herd 
already includes sucking or recently weaned pigs, or sows 
that are due to farrow within the next month or two, for 
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hitherto the mortality among very young animals expost*il 
to infection has been very serious (up to 25 per cent.) in 
spite of serum treatment. 

A very serious handicap to the serum treatment of out- 
breaks, and indeed to any method of dealing with the diseas(\ 
is that in very many cases the infection has already spread to 
a considerable proportion of the pigs on the premises before 
the suspected existence of tlie disease is re[)oi‘ted. How 
injuriously this a (feet s the results will be understood when 
it is remembered that the serum is useless as a cui-ative, aiul 
apparently of very little value in the case of animals that are 
near the end of the period of incubation. Experience so far 
has indicated that on an average about 30 per cent, of the pig.-i 
still alive are in this more or less hopeless condition before the 
serum is injected. As the remedy for this is entirely in the 
hands of owners, the advantage to themselves of prompt 
reporting cannot bo too strongly emphasised. 

A suspicion of swine fever should always be entertained 
when any new pigs have been recently brongljt on to the 
premises. If possible such animals ought to be isolated for 
several weeks, and inspected daily for signs of ill health. The 
critical period is the second week after arrival, but, of coui se. 
the disease may show itself before that. The owner should 
remember that it is not the existence of swine fever, hut the 
suspicion of it, that he has to report, and that when recently 
purchased pigs appear ailing it is better not to wait for what he 
may consider the decided symptoms of the disease. 

There remains to be mentioned a method of employing 
serum which is different from the one just described. This 
consists in inoculating pigs simultaneously with serum and 
with virulent blood. What is expected from this operation is 
that the attack of swine fever caused by the virulent blood will 
be held in check by the serum, with the result that the disease 
will be mild and non-dangerous, but leave a strong and lasting 
immunity. Unfortunately this result is not obtained in every 
case, and althoiigli the losses caused by the operation itself 
vary greatly they probably cannot be placed at less than 5 per 
cent, on an average among pigs under six months old. This 
method has been practised on a very large scale in the United 
States of America and in Hungary — countries in which the 
swine fever is already so diffused, and the facilities for the 
spread of the infection are so great, that the stamping out of the 
disease, or even its control by restrictions on movement, is 
considered impossible. It will be readily understood that in 
such circumstances the best plan may be to encourage every 
owner to have the whole of his pigs systematically vaccinated 
by the above method as soon as they reach a suitable age. It 
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\vill be equally plain that, the method has at present no interest 
for this conntry, as if generally practised it would occasion 
a loss far in excess of what swine fever has caused in the 
worst years. 

John MoFadyran. 

Koyal Veterinary College, 

Lorn Ion, N.AVM, 


SOME PROBLEMS OF RE-AFFOKESTATION. 


No figures are availalde to show what area of Hrilisli woodlands 
has been cleared duritig the war, but it is coinmon kiiowledge 
that felling has been much in excess of normal, while planting 
operations have perforce been largel\’ suspended. Timber of 
:ill kinds has been in demand, hut the inroads have undoubtedly 
been greatest in the case of conifers, and owners of poorly-grown 
iimnature Scots pine, spruce, and larch have had an opportunity 
to realise, at a good price, timber which in pre-w^ar times was 
liractically unsaleable. 

Whether the Government will take steps to secure the re- 
planting of denuded areas remains to be seen, but in any case 
most owners will want to re-irivest a portion of the sum realised 
from sales, so that the next few years are likely to witness 
considerable silvicultural activity. Much baa been learned in 
respect of economic forestry during the past twenty or thirty 
years, and it is well that the results of such experience should 
he applied to the problems of re-afforestation that lie ahead 

us. 

There are some who hold that a planter’s choice of species 
should be confined to those wliich have been almost exclusively 
relied on in the past. As regards hard woods this decision is a 
sound one, and one cannot name a single exotic species of hard 
wood possessed of merits superior', or even equal to, those 
associated with native or long-acclimatized species. Our native 
oak, ash, elm, birch, sycamore, willow and poplar grow as fast, 
are as free from disease, and furnish as good timber as any 
exotic species of these genera that have been tried. In saying 
this it is not forgotten that Alnus Incana possesses certain 
characteristics not shared by the common alder, Alnnn glutinom^ 
inasmuch as it will grow quickly on poor thin chalky soil, and 
thus prove useful as a nurse to better species. Then, again, a 
number of exotic and hybrid poplars have been introduced 
'iui'ing recent years, and some of them seem to possess great 



52 Some Problems o} Re-affore&tation, 

vigour in youth, but whether in the end they will surpass long- 
tried species, such as the black Italian and the white poplars, 
cannot at present be determined. 

While, therefore, planters are advised to adhere to the species 
of hardwoods to wh ich they are accustomed, the case is different 
in regard to conifers. In the past the planter’s choice seldom 
went beyond Scots pine, Norway spruce, and European larch, 
with the occasional inclusion of silver fir and Corsican pine, 
and even less frequently of Weymouth and Maritime pines, 
This statement refers to plantations established thirty or more 
years ago, and is also limited to forestry on a commercial scale, 
and has no reference to ornamental planting. But although 
not planted on a large scale, enough has been done with certain 
exotic conifers to warrant their taking an important place in 
present-day silviculture. The newer conifem whose merits 
entitle them to attention on economic grounds are, in the first 
instance, the Douglas fir, the Sitka spruce, and the Japanese 
larch ; and, to a much less extent, Abies grandis, Tsuga 
Alberti ana (—Mertensiana), Pin us imignis {—radiaia), and 
Thuja gigantea {^pUcata). 

There are some who urge that native trees alone should be 
depended on for commercial afforestation, forgetting that such 
trees, for instance, as the common larch and spruce, are no 
more natives than those that have just been mentioned, the 
only difference being that they happened to be introduced 
somewhat earlier. The list of forest trees— that is, trees 
attaining to timber dimensions — strictly indigenous to this 
country is a very short one. Of conifers, there are only the 
Scots pine and yew ; while of hardwoods there are the sessile 
and pedunculate oaks, the beech, the ash, the wych elm, the 
birch, the alder, the aspen and the cherry. 

The Douglas Fir. — Introduced from North-West America 
in 1828, this tree has been extensively planted in parks and 
arboreta. It has also been used to a certain extent in mixed 
plantations, and there are a few examples of pure woods of 
this species up to sixty years of age. The only two objections 
that can be urged against the Douglas fir are, first, that it does 
not thrive well upon a soil containing a high percentage of 
lime, and second, that, in exposed situations, its top and branches 
are apt to be broken by wind. As regards its antipathy to lime 
it may bo said that an Instance has recently been described' 
which shows that even on the most pronouncedly calcareous 
soil of all, namely chalk, fair success has been obtained with 
Douglas fir. The surface, however, was covered to a depth of 
2 or 3 inches with the accumulated leaf-mould of a formej 


Quarterly Journal of Forestry., Vol. xi,, 1917, gp. 1 and 1S9. 



Some Problems of Re-af or ('station. 


53 


CM-op of beech. As to the frequency with wliich the top is 
broken by wind, it may be remarked that this loss generally 
uoc Ill'S either in the case of solitary trees, or of trees thinly 
scattered throughout a wood. The Douglas tir usually grows 
faster than any species with which it may be mixed, and its 
top is therefore much exposed to the influence of gales. If, 
however, this species is grown in pure woods, one tree shelters 
another, and, except along the margin of the plantation, or on a 
hillside fully exposed to the south-west gales, tlie disadvantage 
referred to is not serious. 

These drawbacks are much more than counterbalanced by 
the many merits possessed by this tree. In quality the wood 
is luiicli superior to Scotch pine or spruce ; in fact, in point of 
durability it closely approaches larch, which it also resembles 
in colour and texture. In some parte of Scotland, before the 
war, a good deal of Douglas lir up to fifty years old was being 
put on tlie market, merchants often buying it at the price of 
Scots pine and spruce. On being asked as to the uses to which 
it was put, a forester remarked that it went into tlie sawmill 
as Douglas fir, hut it all came out as larch posts and rails ! 

Not only is Douglas fir timber of the highest value for 
general estate purposes, but it also furnishes excellent pit wood, 
and, when of sufficient size, it is unsurpassed for all high-class 
structural purposes. Its merits have now been thoroughly 
recognised in the timber trade, and Douglas fir — or Oregon 
pine, as it is often called — now takes a very liigli place in the 
lumber industry of the United States and Canada, 

But, high as is the quality of the timber of this species, the 
volume of timber produced per acre is even more remarkable. 
Volume XX. of the Journal of the Board of Agriculture for 
1913-14 contains the results of measurements of six plantations 
of pure Douglas fir in Scotland, England, and Wales, and the 
following is an abstract of the principal facts obtained. 
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From the year of planting these six woods have given an 
average annual growth in volume of 162 cab. ft. per acre as a 
niiiiimnni and 284 cub. ft. as a maximum. To appreciate the 
full significance of these figures we must compare them with 
the yield of other conifers grown under average conditions. 
Thus, Scots pine grown on average land will have done well 
if, at fifty years, it shows a total growing stock per acre of 2,5f)(l 
to 3,000 cub. ft. (true volume), the corresponding figures for 
Norway spruce being 3,500 to 4,000 cub. ft. In the former 
case the average annual increment is 55 cub. ft., and in the 
latter 75 cub. ft., so that even the least productive of the 
Douglas fir plantations has given three times as much yield as 
an average Scots pine wood, while the best has produced more 
than five times as much timber. 

It may confidently be asserted that no tree is capable of 
furnishing such a high yield per acre as Douglas fir, and it 
should therefore be extensively planted wherever the condi- 
tions are at all favouralde. 

Stiku Spr'iice . — Tliis is a tree whose native habitat is 
confined to tlie bottoms of the valleys on the Pacific seaboard 
of Canada and the United States. Introduced into Britain in 
1831, it has beeh extensively planted, for the most part as 
specimen trees, in many districts. At Durris in Aberdeenshire 
it lias proved superior to all other species at an altitude of 

1.000 ft., and it bas also given an excellent account of itself on 
land too wet and too peaty to suit most trees. On hot, thin, 
dry chalk in Sussex I find that the Sitka spruce is as promising 
as any species, but the woods are too young to warrant a final 
judgment as to its success under these trying conditions. 

There being no pure woods of Sitka spruce of any con- 
siderable extent in this country it is impossible to quote 
acreage volimie iigures, as in the case of the Douglas fir, but 
both in height and in volume it surpasses the common spruce. 
Mr. Ci'ozier, who has had unusual opportunities for studying 
the growth of the Sitka spruce in Scotland, states* that this tree 
lias grown at an altitude of 750 to 800 ft., in a mixed planta- 
tion, so much faster than the common spruce that before the 
seventeenth or eighteenth year the latter species had been 
largely overgrown and suppressed. At this age the Sitha 
spruces were 46 to 50 ft in height, as compared with 35 ft. for 
the tallest specimens of the common spruce. He gives it ns 
his t»pinion that l^itka spruce, in pure woods, and assuming 
favourable conditions, should yield 6,000 cub. ft. per aerfe 
of timber (quarter girtJi measure) at thirty-one years, and 

10.000 ft, by the fifty-fifth year. Such yields compare not 


Trans. Kotj. Scot. Arb. Soc., Vu). xxiii., p. 12. 
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unfavourably even with those of Doii^Has fir. In riie siuiie 
volume of the Transactionfi of the Mr. H. M. 

drawing on his experience up to an altitude of 550 ft. in 
Stirlingshire, states that the Japanese lurch and Sitka spruce 
have grown about equally fast and have far outsti'ip])ea all 
the other species. In Vol. xxviii. of the .'^aine Transactions, 
Mr, A. C. Forbes expresses the opinion “that the value of 
Sitka spruce for planting on the exposed sites aial wet soils 
which occupy so large a proportion of the surface ef Inland 
can scarcely be over-estijuated.” 

While the timber is inferior in respect of durability to that 
of the Douglas fir, it is at least as valuable as tliat of the 
common spruce, and under the name of the Silver Spruce it lias 
a very high reputation for the construction of aeroplanes. The 
name Silver Spruce—not to be confounded with .silver fir— is 
derived from the silvery or glaucous appearance of tlie foliage, 
a fact which gives the tree a high decorative value. 

When grown singly the Sitka spruce forms strong side 
branches, and under these circumstances the stem is very 
coarse and knotty. It should therefore be planted fairly close, 
and thinning should not start till somewhat late, amt should 
be moderate in extent. In woods of similar density it is said 
to clean itself better than common spruce and is much more 
resistant to wind. 

The Japanese Larch . — This species was introduced in 1861, 
and there are now many pure plantations up to twenty years 
of age. Possibly this tree will not in later life attain to the 
dimensions of the European larch, but in the first twenty to 
thirty years it almost invariably surpasses the common larch 
both in height and in volume per acre. In (piality of timber 
there is no appreciable difference between the two species, hut 
there are certain other points of distinction to be noted. As 
compared with the common species, the Ja])aneso larch has 
stronger side branches, and the stem is scarcely so straight. 
These are characteristics in which it is inferior ; but, on tlie 
other hand, it grows much faster iti youth, suppresses ground 
vegetation much more completely, forms a denser layer of 
humus, is practically immune to disease, grows on a' wider 
range of soils — on poor chalk it is much superior — and recovers 
from such an injury as snow-breaking much more quickly and 
completely. It is also more decorative than the common larch, 
its foliage being longer and more silvery, wliile its young 
branches are of a warm cinnamon brown colour. There are 
few finer sights in nature than a young wood of Japanese 
larches when the ground is covered with snow, against which 
Ihe young shoots make a very striking show of colour. 
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For a short rotation, designed for the supply of pit props or 
light fencing material, no species of tree can excel the Japanese 
larch, and as a nurse, to be removed when about twenty years 
old, it is of high value. 

Mr. C. P. Ackers in VoL vi. of the Quarterly Journal of 
Forestry draws attention to the inferior power of resistance of 
the Japanese larch in Gloucestershire to the excessive drought 
of 1911. In the North of England in the same year it was little 
affected, and his conclusion is that “ the Japanese larch promises 
to become a far more useful tree than the European, and to 
give a crop of useful timber where the European could 
never pay.” 

The possibilities of the Japanese larch are well shown in the 
report of the Judges on the Competition of Plantations in 
Yorkshire in connection with the Royal Agricultviral Society's 
Show at Doncaster in 1912. ^ At the age of ten years the First 
Prize plantation, at an altitude of 800 to 850 ft., had an average 
height of 17 to 18 ft., with a girth in the middle of the stem 
of 8 to TO in. There was no trace of disease, and the accumu- 
lation of leaf mould on the surface of the ground, combined 
with complete suppression of surface growth, was very 
remarkable. In the Quarterly Journal of Forestry for July, 
1917, Mr. W. B. Havelock gives certain measurements of trees 
in a wood of Japanese larch at Brocklesby, Lincolnshire. These 
were planted in January, 1900, and after seventeen years’ growth 
the height was 40 to 45 ft., and the average girth at 5 ft. from 
the ground, was 19 in. 

Abies grandis, — This is perhaps the fastest-growing of the 
silver firs, and it is least affected by “ aphis which makes the 
common silver fir so difficult to establish even under a shelter 
wood. All silver firs, however, are very sensitive to spring 
frost, and their growth in youth is slow, so that they are not 
80 attractive from the commercial point of view as certain other 
genera of conifers. They all bear a large amount of shade, and 
are useful for underplanting. Their timber is inferior to that 
of the spruce, but, given suitable conditions, some of them, 
notably A. grandis^ will give a much larger yield per acre. 

The Western Hemlock, Tsuga Albert iana {^Mertensiana) 
grows with great rapidity in most parts of the country, provided 
the soil is not calcareous. It is much superior to the Canadian 
hemlock {T. canadensis), which seldom retains a good 
leader, and is a^t to take the form of an overgrown bush. The 
Western hemlock, on the other hand, has a particularly straight 
stem, and although its leading shoot is apparently so delicate. 


^ K.A.S.E. Journal, Vol. 73, 1912, p. 220, 



Some Problems of Re~afore station. 


57 


it is rarely broken by the wind. The timber may be classed 
with spruce. 

Finns insignis {=iradiata) is not hardy enough for general 
planting, but in the south and south-west of England, in the 
south-west of Scotland, and over a large part of Ireland, 
especially near the coast, it grows with great vigour, and in a 
short time, forms a large quantity of timber, not, however, of 
the highest quality, Mr. B. W. Adkin has given some figures 
as to the relative rate of growth of this tree. In Cornwall, 
near Newquay, in a mixed plantation the common spruce 
averaged 3 ft. in girth, Scotch pine 3 ft. 4 in., Spanish cliestnut 
2 ft. 8 in. to 3 ft., and P, imignis 5 ft. 4 in. to 5 ft. 8 in. In a 
wood near Penzance P. innaster girthed 2 ft. to 3 ft. and 
P. imignis 3 ft. to 4 ft. “ In Hampshire also the P. insignis 
have quite double as fast a growth as larch, though the larch 
grows to perfection,” At Muckross, near Killarney, in a wood 
45 years old “ the larch are undoubtedly fine, but the pine 
(P. insignis) is nearly doable the diameter of the larch, and no 
doubt contains three or four times as much timber.”' 

Thuja gigantea {=plicata), the Red Cedar of Western 
Canada, is held in high esteem by certain planters in this 
country. It is quite hardy, grows fast, is highly decorative, 
and yields fine red durable timber, which, in the tree’s native 
country, is chiefly used for shingles, a purpose at present of no 
account in this country. There is a mixed wood of T. gigantea 
and Douglas fir on the estate of Ben more, Argyllshire, planted 
in the winter of 1876-77. In 1911 the Douglas fir averaged 
about 70 ft. in height, and T. gigantea 10 ft. less. A sample 
area was measured in that year,'^ there being 890 stems per 
acre, half of which were Douglas fir and half T, gigantea. 
“ The volume of timber per acre, according to quarter-girth 
measurement to 5 in. diameter, deducting 1 in. for bark, is 
as follows : — Douglas fir, 5,000 cub. ft. per acre, and T. gigantea 
2,4.30 cub. ft. per acre. This gives a total of 7,430 cub. ft. per 
acre, and although the Douglas fir has proved much superior 
to the other, the yield of T. gigantea compares favourably with 
that of many other species. 

The Corsican Pine {Pinus laricio) with its varieties, the 
Tauriaii and Calabrian, is not a new species, having been intro- 
duced into this country over 150 years ago, but it is one whose 
merits deserve wider recognition. On strongish land, and on 
thin chalk, it grows much better than any other pine, and 
furnishes timber, which, though somewhat coarser than Scots 
pine, is equally suitable for general purposes. To appreciate 


^ Quart Journ. For,^ Vol, vi,, p. 13. 
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the possibilities of this tree one should see it growing at such a 
place as Cissbury Kings on the South Downs, some four mihs 
h'oni the sea north of Worthing. Fully exposed to the south- 
west gales, and on the poorest calcareous soil, trees forty to 
fifty j’ears old are making a height growth of I5 ft. a year, 
their growth being mu eh superior to other species with whieh 
they are associated. 

Other conifers could be mentioned which have proved 
serviceable under certain conditions. Thus the Weymouth 
Pine has given a very large yield on poor heathy land in the 
south of Kn gland, but it is now so much affected by the white 
pine blister that its outlook is very uncertain. The white 
spruce (Picea alha^ is reported to grow much better than larch 
or common spruce at an altitude up to 2,000 ft. near the 
Cumberland and Northumberland bountlary,^ and it is largely 
depended on for afforesting the barren heaths of the Danish 
coast, but it is probable that the Sitka spruce would, as a rule, 
give superior results. 

A few years ago plants of such species as Douglas hr, 
Japanese larch, and Sitka spruce were quoted in most nursery 
catalogues at a price that prohibited their use except for orna- 
mental purposes. There is no reason why they should cost 
appreciably more than Scots pine, common spruce or larch, and 
now that there is an extensive demand for them nurserymen 
are raising them in large quantities and offering them at 
reasonable prices. If, however, a planter contemplates extensive 
afforestation with any of the species suggested, it would be 
well to look three or four years ahead, and make a contract 
at a definite price with a nurseryman, who would thus be able 
to make favourable terms for the necessary seed, and the plants 
would ultimately be forthcoming at the lowest possible cost. 
Or the planter may procure the seed and raise the plants in a 
home nursery, hut success in nursery treatment postulates 
conditions of soil and management that are not always forth- 
coming. 

A good deal of experimental work has been done of recent 
years which goes to show that forest trees, whose natural 
habitat embraces a wide area, have developed varietal characters, 
and that much of the success of planting may depend on 
whether one has been fortunate to secure the right variety for 
any particular locality. The Scots pine, for instance, is dis- 
tributed over the greater part of Europe and a large portion of 
Asia, and if seed be obtained from, say, Scotland, Sweden, 
France, and Switzerland, it will be found that the resultant 
plants show very different characters in regard to rate and 

' A. C. Forbes. Royal CommUsion 07i Coast Rrosioa and Afforestation, 
Vol. ii., p. 196. 
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iiiibit of growth and resistance to disease. In this country 
M-ots pines raised from Scottish seed (“ native Scotch") give 
;lie best results, and many nurserymen have had the experience 
burning large “breaks" of pines raised from continental 
seed, because the plants were so unhealthy as to be unsaleable. 
Probably such a tree as the Douglas tir, distrilmted as it is 
>ver an immense area in Western America, has also several 
varieties, indeed two— the Oregoii and Colorado— have long 
been known. Of these, the green (Oregon) variety is by far 
:he better foi' general purposes, but even this variety may have 
—in fact is known to have— sub- varieties which vary in value 
[or British conditions. The whole subject is of great importance 
iud should be thoroughly investigated. i\Iean while planters 
must depend on their judgment in selecting plants by appear- 
ince, unless they collect their own seed, in which case healthy 
sveli-grown parent trees should alone be idilised. 

A mistake, too often made in the past, should be avoided in 
future, namely, complicated and irrational mixtures of species. 
There is, no doubt, a good deal to be said for certain mixtures, 
where one species is deep-rooted and thus gives support to 
some slial low-rooted species, or where the ground vegetation is 
suppressed by a dense-crowned species to the advantage of its 
light-crowned neighbour. But the difficulties of management 
are considerably increased when one has to regard the retpiire- 
ments of two kinds of tree in place of one, and the problem 
becomes almost liallling where there are perhaps half a dozen 
species equally distributed over the whole area. Often, in the 
past, the main purpose of a mixture seems simply to have been 
based on a desire to add variety to the woodland ; or it may 
have been the result of uncertainty as to wlieiher some species 
or other would succeed on the area. Again, the mixture may 
have had for its object the production of an early return 
through the agency of thinnings, as, for instance, where the 
larch has been used to “nurse" up some species, such as oak, 
of little value as young timber. This is quite a legitimate 
purpose, provided too much is not sacrificed in its attainment, 
but unless the removal of the nursing crop is attended to 
betimes it may do a great deal more harm than good. A 
mixture, much in vogue at one time, which looked attractive 
on paper, but was really opposed to sound principles, con- 
sisted in planting about 200 oaks or other hardwoods pei- 
acre at, say, 15 ft. intervals, and filling up the grmnid with 
some nursing species which were designed to be gradually 
removed, leaving the oaks to form the final crop. The fallacy 
of such a mixture consists in this— that it gives no opportunity 
to select the best formed and most vigorous individuals to con- 
stitute the final crop. Under such a system every oak planted 
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must be retained till the end of the rotation, whereas if 1,000 
oaks had been planted in the firat instance 800 inferior 
individuals would have been removed in the course of the 
rotation, and the 200 retained till the end would certainly 
comprise larger and finer stems. This argument would 
necessarily be greatly strengthened if the wood were planted 
pure in the first instance, containing, as it would do, three or 
four thousand plants ; and still more so if it had been estab- 
lished by artificial sowing or by natural regeneration, when 
perhaps there might have been fifty to a hundred thousand 
seedlings from which to make the selection of 200 as the 
main crop. One has only to examine a pure wood of any 
species to realise how great is the difference in individual 
characteristics. Broadly speaking, the greater the numbers 
the greater is the opportunity for selecting high-class stems 
to form the final crop. 

While it is desirable to emphasise the importance of this 
consideration it is not necessary to push the idea to the extent 
that one finds in some countries. Thus in some forests in 
Denmark beeches are planted not as siiigle trees but in bunches 
of five to fifteen, so that instead of having three or four 
thousand from which to select, one has five to fifteen times that 
number.' But if this extreme is bad the other, which allows 
little if any opportunity for selection, is worse. 

While the Douglas fir and spruces are generally best grown 
in pure woods, or, at least in pure groups, there are often 
advantages in growing such trees as the oak and larch in 
association with beech. If the land is of a good class for oak 
this tree will grow well alone, but if the soil is thin, rather 
light, and dry, much better growth of the oak will be secured 
by a mixture with beech. Very fine oaks are to be found 
thinly scattered in beech woods on the Chilterns, Cotswolds, 
and other limestone areas. Similarly as regards lai’ch, which 
often reaches its largest dimensions on quite shallow soil if 
nourished by beech humus. But larch is such a profitable 
crop, even when of quite moderate dimensions, that, as a rule, 
it may be planted pure. In making this suggestion it is not 
forgotten that the common larch is sometinies severely attacked 
by disease, but it is rare that at the age of twenty to thirty 
years more than 50 per cent, of the stems are attacked, and 
infection after that age is unusual, and in no case serious. It 
is on this fact that the Novar system of combating larch disease 
is based. On Sir Ronald Munro-Ferguson’s estate of Novar, in 
Easter Ross, the larch is planted alone, and at the age of sixteen 
to twenty years all diseased and inferior stems are removed, 


’ Quart. Journ. For., Vol, iii., p. 79, 
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three to five hundred of the best being retained to grow on. 
Before the war these thinnings realised 201, to 2i)l. per acre. 
At this stage the wood is underplanted with Douglas fir, 
Sitka spruce, g}'andis, Thuja Western hemlock, 

beech or some other species which will establish itself and 
grow up under the mild shade of the larch. It is intended to 
thin the larch again when about forty years old, leaving at that 
time 100 to 200 trees per acre to grow into heavy timber. At 
the end of the rotation (sixty to eighty years) both the larch 
and underwood will be felled, or the underwood be left to grow 
on till it also is mature.^ 

In regard to initial density of stocking — that is, number of 
trees planted per acre — it may be said that in the period 
immediately before the war there was a distinct reaction from 
the very close planting (about 6,000 plants per acre) that was 
strenuously advocated twenty years ago. As in so many cases 
the question is largely one of circumstances. If one is dealing 
with two -year-old seedlings, costing, say, 8.s. per 1,000 when 
planted, one can all'ord to make a more liberal use than if one 
is employing fonr-y ear-old plants, possibly pitted, costing, it 
may be, 21. or 3?. per 1,000 when in their final position. 

An extra thousand trees planted per acre will only affect the 
very earliest thinnings, and if there is no local demand for 
small stuff it may not pay to take it out. Of course one gets a 
complete canopy a year or two earlier by close planting, but if 
the planting of an extra thousand trees costs per acre, one 
must receive 21. nett per acre more for the thinnings at the 
eighteenth year if, apart from any problematical benefit to the 
main crop, one is to secure 4 per cent, on the outlay. Whatever 
the number of trees that may be planted on Scots pine land of 
the best class there will only be room for some 1,400 by the 
twentieth year. Planted 4 ft. by 4 ft. in triangles, 3,144 trees 
are required to stock an acre, whereas, with interspaces 3 ft. 
by 3 ft., the number is 5,590. In the former case 1,744 would 
theoretically have come out as thinnings, in the latter case 
4,190 ; but it may easily happen that the larger individual size 
of the smaller number may make them the more valuable. 

Besides the local market, other factors that should influence 
one’s judgment in regard to density of stocking are («) the 
quality of the situation, (5) the rate of growth and character of 
the particular species, (r) the presence or absence of rank 
herbage. The poorer the soil the smaller is the average size of 
each tree, and therefore the larger the number for which there 
is room. Trees that grow rapidly in youth, like larch, Douglas 
fir, poplars, &c.. need not be so close planted as slower growing 


' Joum. Board of Agr.^ Vol, xii., p. 722, 
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species, like oak, spruce, silver fir, A'C. If the yonng plants 
have to contend with strong herbage — or, indeed, with any 
prejudicial factor, such as rabbits, or insects — greater density in 
the stocking is justified, if only to discount a higher death ra?e. 
Trees, again, which readily lose their side branches, e.g.^ larch, 
need not be crowded to the extent necessary with species, e.g.^ 
spruce, whose lower branches must be killed when very you])^r 
if the stems are to clean themselves properly. For general 
purposes, and assuming the trees set out in triangles, a distance 
of 4 ft. from plant to plant may be taken as the standard, which 
means, theoretically, 3,144 trees per acre. An additional foot 
of interspace reduces the number of trees to 2,012 per acre, and 
such wide planting is quite justifiable in the case of good 
ground and a quick-growing species, where small thinningt 
are of low value. 

In the past the great majority of woods have suffered frou) 
over-t binning, nor has it been sufficiently recogjiised that s 
degree of density right for one species may be wrong foi 
another. The main results of over-t binning are (1) the 
growing stock is not at its maximum, and consequently the 
highest annual increment cannot be secured, and (2) the trees 
are encouraged to retain their branches, and this means shorter 
boles and coarser and more knotty timber. Attention has, in 
many cases, been given too much to the individual trees, 
forgetting that in commercial forestry it is the yield of the 
wood as a whole, not the vigour of the single trees, that deter- 
mines success. 

Where woods are primarily designed as shelter-belts a 
degree of thinning that would be excessive under other cir- 
cumstances is not only justifiable but necessary. Here the 
intention is to provide shelter to fields lying to leeward, and 
this object will be better secured by trees with low-reaching 
branches than by clean stems with small crowns confined to 
the upper third or fourth of their length. Moreover, such 
trees, being better balanced and belter rooted, are not so liable 
to be blown down or broken over, and a slielter-belt, as its 
name implies, is generally formed in an exposed situation 
where stability is vital to success. Similarly along the wind- 
ward side of a wood, thinning should begin earlier and l)e 
carried further. On that side of the wood, too, deep-rooted 
species and those which, given space, will produce and retain 
strong side branches should be employed. Such trees are the 
beech, oak, silver fir and Corsican and black Austrian pines. 
It is perhaps not generally recognised that the safety of a woou 
in regard to gales is largely dependent on the outer fringe of 
trees, and especially on the outermost row. The marginal trees 
should be encouraged to produce strong low-reaching branches 
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on the windward side, for it is evident that these provide the 
best counterpoise to the pressure of the wind, and as long as 
they remain standing the rest of the wood is fairly secure. 
Aiul yet one sometimes sees such marginal trees severely 
pruned in an attempt to produce “ clean ” boles, the fact being 
overlooked that it is their very rouglmess which gives them 
their special value. 

Replanting with conifers a cleared area of this class of tree 
is often disappointing on account of damage by insects, 
especially the Pine Weevil (EylahiuH abietis). This beetle 
Itreeds abundantly in the stools of recently felled pines, and in 
stems and strong branches that may be left for a year or two 
on or near the denuded area. From these breeding places it 
emerges to feed upon the hark of young conifers, and in the 
ease of a severe infestation hardly a plant will escape. Much 
can be done to combat it by stripping the bark from the stools 
and exposed roots, and by timely removal or destruction of all 
top and lop. The insect may also be trapped by laying out 
inverted pieces of fresh coniferous bark, at least a foot square, 
from whicli the insects are collected and placed in wide- 
mouthed bottles, to be afterwards destroyed. AVhen the 
weevils are most abundant, usually in May and the tii’St half of 
June, the traps must be visited (laily. Thereafter, inspection 
every two or three days will suffice. The attractiveness of the 
lures is improved by placing some fresh sawdust underneath, 
and both the slabs and the sawdust should be renewed every 
fortnight or so. Twenty such traps per acre will account for 
large numbers of weevils. But concurrently with ti‘apping the 
insects should be liand-picked from the stems and herbage, an 
eradicative method more effective even than trapping. A few 
pine stems left lying in a wood will also attract tlie insect for 
breeding purposes, and when the eggs have been laid, but 
before. the weevils have emerged, these stems may be removed 
and sawn up for firewood or, if large enough, used for other 
purposes. 

tin til comparatively recently almost the only method of 
combating the pine weevil was to defer replanting for five or six 
years after a wood had been felled, during whicli time the old 
stools passed into a condition unsuitable for the breeding of the 
insect. But when the loss of growth during this period is con- 
sidered, and also in view of the fact that rank weeds will have 
established themselves on the area, considerable expenditure on 
trapping and hand-picking, by making immediate re-stocking 
possible, is thoroughly justified. 

W. Somerville. 

School of Rural Economy, 

Oxford. 
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THE CORN AND MEAT TRADES DURING 
THE WAR. III. 

[Notj 5. — Permission to publish details of corn and meat imports during 1917 
has been refused, and in consequence it is not possible to continue the 
review of the meat trade given last year, whilst the review of the corn 
trade is much curtailed. — Ed. ] 

THE CORK TRADE. 

Thh true measure of State intervention will be more fittingly 
found in reference to tables and particulars prepared with other 
objects than those of the State. Thus our annual returns 
recording Corn Trade tables compiled with an eye to that which 
concerns agriculturists in this country may be regarded as 
affording a fair index to the degree to which Government 
Departments in 1917 have interfered with the ordinary channels 
of information. Out of 19 tables, 12 have been entirely 
suppressed, one is cut down, six remain. Comment were un- 
necessary, it must be replaced by a hope that the advantages to 
be revealed on such inquiry as must follow the war, will prove 
to have been commensurate with the obvious drawbacks of 
what amounts to a suppression of two -thirds of the information 
by the light of which the Corn Trade is ordinarily conducted. 

Table L 

Returns of wheat and flour imports for the shipping year 
ended July 31, 1917, are suppressed, but the following past 
returns are available. 

August 1 — December 31, 1916. 

Empire : 

Canada ..... 2,659,000 quarters (480 lb.) 

India 1,246,000 

Australia .... 426,000 

Abroad ; 

Argentina .... 316.000 

U.S.A 6,232,000 

Unclassified . . . ■. 17,000 

Total . . . 9,895,000 

In January, 1917, imports of breadstuffs were 1,698,000 qrs. 
but it is illegal to name sources of supply. Six months’ 
aggregate imports were 11,596,000, being at the rate of 
23,192,000 qrs. per annum. The imports for the complete 
shipping year ended August 31, 1916, were 27,018,000 qrs. 
TABLES II., IIL, IV., V., VL, and XII. 

These Tables in their proper form as given last year are 
suppressed. 
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The imports of oats in the second half of the cereal year 
are known to have been increased, whereas the failure to 
maintain a supply of maize was the cause of great difficulty 
with respect to the feeding of horses and poultry ; neither 
was it wholly without effect on the supply of feed for live 
stock. 

As regards barley it was evident that North America alone was 
likely to be a prominent source of supply in 1917, and the 
experience of the trade during the year was entirely to that 
effect. The Australian malting barley, which used to be a good 
deal appreciated by our brewers, has vanished entirely from the 
market, and India’s material surplus has been hung up for 
want of tonnage. 

The South American oats shipped included a useful 
percentage of Chilian both of tawny and of white types. 
These oats weigh 320 lb., and find a very ready sale on British 
markets. 

Table VI. 

Maize shipments are not officially ascertainable, but there 
were no imports in October, November and December, 1917, and 
the situation has been admittedly grave ever since Michaelmas. 
A bumper crop in the TJ.S.A. in October is now being shipped, 
and should make a great difference to 1918 trade. The very 
natural impatience of the trade for November and December 
shipments needs no comment, but the maize heads or cobs 
take two months to dry, and the American Government does 
not allow exports in unfit condition. Figures for the half-year 
may be worth giving as a record, but those for the second half 
of the shipping period when released after the war will show 
greatly reduced totals. 


Maize Shipments to Europe (480 lb.). 



North America 

South America 

South Africa 

August. . .1916 

September . . „ 

October . . ,, 

N’oveinber . . „ 

December , . „ 

<Ianuaiy . 1917 

626,000 

647.000 

435.000 

295.000 

166.000 
280,000 

1.449.000 

1.690.000 

1.902.000 

1.630.000 

1.154.000 

1.149.000 

1 260,000 

JIaif-year 

2,549,000 

8,974,000 

250,000 

Kate per annum . 

6,094,000 

17,948,000 

500,000 

Previous full year 

5,216,000 

18,400,000 

Unimportant 

VOL. 78. 
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Although the South African figures are an estimate for six 
months only, it is fairly safe to give them as indicative of 
a rising trade which after the war may become of materiiil 
importance, the more so as South Africa can, grow the small 
maize particularly favoured by poultry and pigeon keepers, 
an interest which, severely discouraged as it has been by the 
Executive, is not likely to go under without a struggle. Maize 
is peculiarly adapted for use as poultry food, while its more 
direct employment for human consumption is open to a good 
deal of question, though the South African shipments have been 
of very high (quality. The year 1917 passed without the receipt 
of any maize from the Mediterranean countries. As Spain, the 
South of France, North Africa and Egypt usually send some 
small, round maize, this loss has been felt. The production 
of maize on the Mediterranean littoral had been expected to 
be increased hy the withdrawal of Russian and Roumanian 
competition. 


Table y 11 . —Prices of Imported Produce, August 1 — July 
31 {Shipping Years). 

First market of month. 1. Best Canadian Wheat, per 
480 lb. 2. Argentine Wheat, per 480 lb, 3. American Red 
Winter Wheat, per 100 lb. 4. Foreign Feeding Barley, per 
400 lb. 5. Foreign Light Oats, per 304 lb. 6. Maize, per 
480 lb. 7. Linseed, per 416 lb. 8. Feeding Rice, cleaned, per 
112 lb. 9. Fine American Flour, per 280 lb. 10. Feeding 
Sugar, per 112 lb. 


19H 
August 
September , 
October . 
November. 
December , 

1915 

January . 
February . 
March 
April. 

May , 

June. 

July . 

August 
September 
October . 
November. 
December . 



2 

3 

4 

5 


7 

* 

9 

10 


I 

. Shipping Ykar 

1914-1 

5. 




46/- 

42/- 

9/- 

27/- 

21/. 

31/- 

54/- 

9/- 

31/- 

10/- 

60/- 

— 

9/1 

30/. 

29/- 

33/- 

64/- 

12/- 

39/- 

20;- 

47/9 

— 

8/8 

27/- 

27/- 

27/- 

48/- 

12/- 

37/- 

20/- 

49/6 

— 

9/- 

29/- 

29/- 

31/- 

45/- 

11/9 

38/6 

18/- 

50/- 

— 

9/5 

30/- 

28/- 

29/. 

46/- 

11/9 

38/- 

16;- 

.64/- 

52/- 

10/4 

30/- 

29/- 

29/- 

46/- 

12/- 

40/- 

15;- 

68/- 

68/. 

13/6 

37/- 

34/. 

i 37/. 1 

66/- 

i 12/- : 

49/- : 

16,- 

67/- 

67/- 

13/8 

36/- 

32/- 

i 38/- 1 

62/- 

' 11/- ; 

49/- : 

17/- 

68- 

66/- 

13/2 

35/- 

31/- 

35/- , 

50/- j 

1 12/- 

48/- ' 

16/- 

71/- 

67/- 

u/- 

35/. 

31/- 

40/- 

52/. 

11/9 

60/- 

19/- 

70/- i 

: 68/- 

13/6 

35/- 

29/- 

36/- 

65/- 

' 11/9 

60/- : 

20/- 

58/- 

1 63/- 

11/9 

' 36/- 

27/- 

32/- : 

54/- : 

1 12/- 

46/. 

20/- 


11. SHJPPtKG 

Year 1915-16. 




60/- 

57/. 

n/6 

39/- 

27/- 

32/- 

54/- 

12/. 

45/- 

20/- 

60/- 

56/- 

11/4 

41/. 

26/- 

32/- 

56/. 

13/. ^ 

43/. 

22/ 

62/- 

56/. 

10/3 

37/- 

27/- 

32/- 

54/- 

14/- 1 

42/. 

25/- 

60* 

68/- 

11/2 

40/- 

32/- 

38/- 

69/- 


43/. 

29/- 

61/. 

69/. 

11/8 

39/- 

31/- 

41/- 

65/- 

14/6 1 

46/- 

30/- 
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H— SHippiNft Teas, 1915-16— 


1916 











,|;uiuary . 

67/- ; 

63/- 

12/8 

41/- 

33/- 

47/. 

75/. ; 

15/6 

48/. 

31/- 

i'fbruary . 

72/- i 

66/- 

16/- 

44/- 

33/- 

50/- 

80/. i 

16/. 

51/- 

31/- 

March 

72/. 1 

70/- 

16/- 

46/- 

32/- 

53/- 

78/. ’ 

16/6 

50/- 

30/. 

Aiuil. 

66/- : 

64/. 

13/- 

43- 

28/- 

4fi/- 

75/- ' 

16/- 

47/. 

30/. 

May . 

66/- 

62/- 

12/- 

45/- 

35/- 

53/. 

71/. 

15/6 

48/. 

30/- 

June. 

56/- 

.57/- 

10/- 

41/- 

30|. 

44/. 

69/- 

17/- 

43/- 

30/- 

July . 

52/. 

52/. 

9/9 

41/. 

30/. 

44/- 

69/- ^ 

17/. 

43/. 

30/- 



ni. SHiepTNR Year 1916- 

17. 




August 

67/- 

66/- 

' 12/- 

44/- 

: 32/- 

I 62/- 

74/. 

16/9 

46/. 

31/. 

September 

73/- 

70|. 

■ 12/6 

46/- 

i 32/- 

! 52/- 

76/. 

17/- 

53/- 

31/- 

Oe sober 

; 76/- 

72/- 

. 12/9 

46/. 

r 35/- 

: 51/. 

81/- 

17/3 

53/- 

31/. 

Xovember. 

; 87/- 

81/- 

i 13/6 

48/- 

38/- 

56/- 

88/- 

17/3 

55/- 

, 31/. 

December . 

; 87/- 

81/. 

' 13/9 

64/- 

1 45/- 

, fi5/- 

105/- 

^ 18/- 

62|- 

!"'■ 

1917 

.laniifiry - 

92/- 

<S6/- 

1 15/9 

65/- 

. 49/- 

67/- 

Ild/. 1 

19/- 

62/- 

i 31/- 

Kebrujiry . 

. 82/- 

78/- 

1 I'Vfi 

65/- 

; 53/- 

70/- 

1111/- 

26/- 

66^- 

1 

March 

81/- 

so/- 

! 16/- 

66/- 

54/- 

71/- 

112/. 

! 26/- 

67/. 

1 34/- 

April 

83/- 

79/- 

' 15/9 

68/- 

66/- 

73/- 

118/. 

1 26/- 

72/. 

! 34/- 

May . . 

83/- 

80/. 

16/. 

68/- 

, 68/- 

76/. 

120/- 

1 26/. 

75/- 

1 34/. 

June. 

81/- 

i 81/- 

: 16/3 

68/- 

i 68/- 

73/. 

120/. 

1 26/- 

80/- 

1 34/- 

July. 

;81/. 

: 81/- 

16/3 

66/- 

1 65/- 

73/- 

120/. 


81/. 

1 34/- 


Ihe history of the market is in reality comprised under one 
heading, that of a steadily advancing exchange taken early or 
late under Government control. The successes and failures of 
the Executive cease from the inauguration of fixed prices to 
he registered thereby, and the public can only judge by the 
abundance or scarcity of the articles tendered. The supply of 
maize lasted for the shipping year but gave out in 8epteml)er. 
Table VIII. 

Prices for the cereal year, according to the official weekly 
returns of the Board of Agriculture, are as follows ; this year 
j'uns from September 1 to August .'11, that of the shipping 
world from August 1 to July 31 : — 


Harvest years 

Prices per Quarter 

Sept. 1 -August 31 

Wheat 

Barley 

Oats 


1. d. 

t. d. 

». d. 

1905—1906 Boanl of Agriculture Journal 

28 9 

24 2 

18 6 

1906—1907 

28 1 

24 5 

18 4 

1907—1908 

32 9 

25 8 

18 2 

1908—1909 

36 6 

26 11 

18 10 

1909 -1910 

32 6 

23 10 

17 8 

1910 -1911 

30 11 

24 9 

17 8 

l;'ll-.1912 

34 10 

31 2 

21 6 

1912-1913 

32 0 

27 10 

19 7 

1913-1914 

32 4 

26 10 

19 1 

1914-1916 . 

49 9 

32 6 

28 8 

1915-1916 

53 0 

49 0 

30 11 

1916—1917 Mark Lane Express 

74 4 

65 0 

I 47 3 


b 2 
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TABiiB IX . — British Prices, First Market of each month. 



Wheat, 

480 lb. 
Average 

Barley, 

4001b. 

Average 

Oats, 

312 lb. 
Average 

Household 

flour, 

2801b. 

No. 1 

Bread, 

41b. 

house- 

hold 

1914. 






August 

34/2 

25/9 

19/8 

32/- 

5(i. 

September 

36/5 

30/6 

23/9 

34/- 

b^d. 

October . 

37/1 

29/1 

22/9 

34/9 

Qd. 

Xovember 

38/8 

28/6 

23/7 

36/- 

6Jrf. 

December 

42/2 

30/2 

26/9 

39/6 

Id. 

1915. 






January . 

44/4 

29/10 

26/6 

46/6 

8(i. 

February. 

53/3 

32/5 

29/10 

49/3 


March 

5.5/11 

34/6 

31/8 

61/- 

U. 

April 

54/6 

31/9 

30/6 

52/- 

U. 

May 

58/3 

32/7 

31/5 

53/- 

9(7. 

June 

61/9 

35/4 

32/5 

47/- 


July 

49/5 

35/3 

31/1 

«/■ 

8d. 

August . 

55/i 

roll 

31/5 

44- 

U. 

September 

45/3 

.38/1 

26/10 

42/. 

%d. 

October . 

43/5 

40/4 

26/5 

43/6 

U. 

November 

51/6 

47 3 

30/4 

44/- 

%d. 

December 

,53/7 

49/- 

31/- 

46/- 

8kd. 

1916. 






January . 

54/9 

47/5 

30/10 

49/- 

9d. 

February . 

58/3 

62/5 

; 32/4 

52/- 

9\d. 

March 

; 59/4 

55/7 

i 32/4 

52/- 


April 

53/6 1 

53/8 

^ 30/5 

48/- 

9d. 

May 

: 55/7 , 

53/1 

32/10 

48/- 

U. 

June 

53/3 

53/9 : 

33/3 

46- 

^d. 

July . . . 

46/3 1 

49/1 ! 

30/10 

41/- 

U. 

August . 

55/1 

46/1 

32/9 

47/. 

8ii. 

September 

59/4 

48/5 

30/5 

54/- 

9\d. 

October . 

59/2 

54/5 

31/1 

56/- 

9^d. 

November 

1 66/7 

56/2 

34/- 

60/- 

lOrf. 

December . . i 

; 71/3 

63/1 

41/4 

59/- 

10(7. 

1917. 1 


1 




January , 

76/- 

66/- 

47/3 

59/- 

lOd. 

February. 

76/6 i 

64/- 

47/3 

60/- 

10^(7 

March 

77/4 

64/- 1 

48/- 

60/- 


April 

81/4 

71/10 ! 

' 67/2 

62/- 

lli(7. 

May 

77/7 

64/4 1 

55/2 

62/- 

\2d. 

June 

78/. 

68/- ! 

54/9 

62/- 

I2d. 

July 

( 78/3 j 

72/- i 

55/2 

60/- 

I2d. 

August 

I 78/2 

72/- 1 

55/2 

60)- 

\2d. 

September 

1 72/1 

60/4 

[ 

44/3 ‘ 

9(7.' 

Octoter . 

■70/6 

58/5 ' 

\ 44/7 

44/3 » 

9(7.' 

November 

70/4 s 

60/1 ! 

! 43/- 

44/3» 

9(i.' 

December 

! W 

59/3 i 

44/3 

44/3^ 

9(7.1 


1 Supply by the Shite at fixed prices (much below coat). 


Criticism of figures for 1917 would be criticism of Govern- 
ment control, and as such beyond our scope. In April the 
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pi'ice of English wheat of the 1916 crop was controlled, in 
September that of the 1917 crop. Similar controls were 
extended, and at the same dates our barley and oats of home 
production. At the end of the old cereal year (August 31, 1917), 
a Government decision of an extremely significant character was 
arrived at. It must suffice to note that from September 1, 1917, 
tloiir and bread ceased to be sold at cost price. Tlie Government 
assumed entire control of the mills, and sold flour therefrom at 
ll.-f. 3^7., or 15s. decline on the last free quotation. Bakers 
were compelled by decree to sell bread at ninepence instead of 
a shilling, but the price at which they obtain the flour leaves 
them a comfortable profit, and the national taxation has to bear 
the burden in the form of supplying bakers with flour at not 
Wm than 155. 9d. per sack under its last known cost price. As 
on January 1 the Government raised the price of wlieat cargoes 
2s. per quarter, it is currently presumed that it has been 
losing money on imported wheat at a rate equalling about 185. 
per sack (^80 lb.) of flour. This, too, was the duty levied on 
exportation up to the close of 1917. The present charges are 
in some cases higher, and since March 25, 1918, 365. has 
been charged on the use of flour for biscuits, including dog 
biscuits. 

The advance in the price of barley from 205. M., its lowest 
(August, 1914), to 715. lOrf., its highest (April, 1917), wa.s 
46s. Id . ; but the quotation with which 1917 closed was 12s. Id. 
l)elow the maximum, and makes the position mateiially easier 
both for maltsters and for millers, the latter having l)eeti 
very extensive users of barley as an addition to the loaf. The 
agricultural disadvantage in the situation is in the encouragement 
of growing a coarse type of barley for quantity rather than a 
fine type of somewhat less fecundity, for quality. In peace 
years England can only compete with foreign barley growers 
by producing a quality article. Oats, after advancing from 
195. 8c?. (August, 1914) to 575. %d. (April, 1917), receded by the 
end of 1917 to 44.s. 3d. The extension of the area under oats 
is a very good sign, and at 44s. 3d. there is still a good margin 
for profit on land which bears only a pastoral rent. The price, 
however, will not adequately remunerate cultivation of the 
better soils, and on January, 1918, Chilian oats, of about the 
same grade as English, were fetching 71s. per quarter. The 
farmer was therefore contributing 26.s‘. 9d. per quarter to the 
national benefit as the result of acceding to a maximum on 
home produce as compared with a free market accorded to his 
rivals. The free market still allowed for home-grown pulse, 
carried both beans and peas to 120s. per 504 lb. before 1917 
closed, and still more remarkable prices have been registere(l 
since 1918 was with us. 
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Table X. — Breadstuffs. Supplies for the Harvest Fears, 
■ September 1 — August 31. 


Unit 1,000 qiiarLers. 



1910-17 

] 915 - 1 6 

1914-15 

1913-14 

1912-13 


Qrs. f480 lb,) 

Qr8.a»0]b.) 

Qrs. (4801b.) 

Qra. (4801b.) 

Qrs. (480 lb. 

British . 

.*5,526 

7,324 

7,804 

7,087 

7,175 

Imported 


26,591 

26,013 

26,921 

30,149 

Total . 


: 33, 91. 5 

33,817 

I 34,008 

__ 

37,324 

Wants . 

23,924 

. 34,000 

33,600 

i 33,200 ; 

I 32,800 

Increase of reserves 



: 217 

1 808 

1 

i 4,524 

Decrease „ 


85 

— 

; 



The United Kingdom entered on the war with good 
reserves of breadstuffs. Imports had greatly exceeded the 
average in 1912-13, and the home crops had been fair. The 
prices only bad not tempted holdeis to sell. If during the 
first two years of the war an economical disposition had 
been manifested the situation on September 1, 1917, would 
have been comparatively easy. But no such disposition was 
manifested, and the Government has had to choose between 
two policies, the first of rationing the bread -eater, the second 
of lowering the standard of the bread. The second has been 
the policy adopted. The mills have been commandeered, as 
there was a danger of the miller persisting in making good 
bread. The State-owned mills have been loyal ” enough ; no 
consumer of bread doubts the operatives’ obedience. The 
incorporation of 13 per cent, of middlings is manifest to the 
eye as well as to the palate. The saving of wheat has been 
further increased by the addition of 20 per cent, of a cereal 
other than wheat. This mixture, where barley or oats have 
been added, has been a success ; it has been a failure where 
maize or beans have constituted the addition. These staples 
are eminently usable as separate preparations for the table, 
but beans, such as haricot and Madagascar, require much 
butter in their presentation, and the scarcity of that article 
has affected the use of the beans. Reckoning the increase of 
population, the natural needs of the United Kingdom for 1916-17 
would have been .34,400,000 quarters. The population increase 
often is, but never should be, ignored. Taking, therefore, needs 
at 34,400,000 quarters, but declining Lord Rhondda’s invitation 
to allow extra consumption by the array to be likely, we get at 
23,94 2, 4(X) quarters as the actual probable consumption of wheat 
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after adding 13 per cent of middlings and per cent, of nuu- 
wheat farinaceous food. The decision of the Government Jiot to 
state the imports prevents our ascertaining how we reallj' fared 
for the cereal year ; but Mr. Lloyd George stated on August 16, 
1917, that stocks had increased by two millions, and iis this 
would only require 20,398,000 quarters to have been importe<i 
as compared with 26,591,000 quarters in 1915-16, a war year, 
the reader may infer without much fear of exaggeration that 
over 20,000,000 quarters were actually landed on our shores. 


Table XI . — Feeding Stuffs Imports. Harvest Yean, 
Septemher 1 — August 31. 

Unit 1,000 quarters. 



i9ifl-n 

1915-16 

1914-15 

19i:i-14 

191213 


i Qrs. 

Qrs. 

Qrfi. 

Qrs. 

Qra. 

Maize (480 lb.) . 

! 

i 8,497 ■ 

11,197 

9,375 

j 11,-557 

Barley (400 lb.) . 


4.764 j 

3.0 : 

5,92H , 

1 6.259 

Oats (304 lb.) 

i 

4,811 ! 

5.651 

5,665 

7,373 


The receipts from abroad up to the decree making it penal 
to publish figures were : — 


Unit 1,000 qr«. 

Maize (480 lb ) 

Harley (40016.) 

OaiB (304 Ibj 

September . 

1916 

1,025 

532 

620 

October 


868 

416 

271 

November . 


823 

16H 

1.56 

December 

,, 

921 

221 

56 

January 

1917 

527 

192 

! 89 

Five months. 


4,167 

1,529 

! 1,194 

Rate for 12 luonlbs 


9,976 

3,669 

2,865 


Taken as a general index these figures will probably afford 
a reasonable clue to importations of feeding stuffs as a whole, 
but the evidence of the Government’s own tenders of gi ain to 
buyers lead us to suppose that the imports of maize have been 
short of what is above indicated, the deficiency being made up 
in the form of light American and Canadian oats. The imports 
of barley have been fair of North American, but the failure to 
ship the Indian surplus has certainly reduced the total supply 
into this country very considerably. 

0. Kains-Jackson. 

10 Tbe Green, 

Richmond, Surrey. 
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MEDICINAL HERBS. 

In Tudor times England was the head distributing centre of the 
medicinal herb commerce of Europe, but like so many of our 
tmdes it has been allowed gradually to decay and pass into the 
hands of foreign nations who have not been slow in securing 
it for themselves ; this is especially true of Germany, Austria- 
Hungary, Turkey and the Balkan States. Germany has pro- 
vided lier peasant children with instruction in her schools so 
that they know by name and sight the principal medical herbs. 
Inspectors and collectors arc provided by the Government foi' 
the marketing, and the cheap labour of women and children 
provides the material for the greater part of the trade. Witli 
us, prosperity, unrestricted importation and the apathy and 
ignorance of the public in the matter of this important branch 
of national commerce have all contributed to oust the native 
pi-oducts from our market and give the foreigner every 
advantage, and it is only since the present war closed the door 
on the enemy producer that we have had the unpleasant truth 
forced upon us that our home trade was quite unable to provide 
us with the required medical herbal extracts necessary for 
normal wants, much less for the increased and ever increasing 
demands of the war. 

The British firms w^elcome and indeed prefer the native 
herbs as being fresher and more reliable than the imported. 
Adulteration has been practised by the Central Empires even 
up to 70 per cent, in one very important herb. If we should 
give away this trade by unrestricted importation, we must face 
a new danger, for Germany will not send us her best herbs, 
which, indeed, she has never done, but will flood our market 
with substitutes,” the surplus of her war manufactures, in 
which she has certainly proved herself an expert. 

So far no Government has given any help or leading in this 
important matter ; no standard of purity has been strictly 
enforced, and our merchants have been compelled to accept 
what was offered, as there was little home competitive trade to 
rely on, and it has been left to individual efforts to increase the 
native production. 

As regards cultivated herbs, many of the large chemist firms 
in England have their farms on which are grown the herbs 
needed for their own supply ; there are as well many old estab- 
lished farms which cultivate only a few varieties, such as 
lavender and peppermint, two native productions that have 
long been pre-eminent in every market, and which are grown 
for their essential oils. Other farms grow many kinds of herbs 
according to the demand. For all herbs used in patent medicines 
there is a steady contract trade. 
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The principal medicinal herbs may be divided roughly into 
four classes 

Ist. — The more highly priced herbs, which pay for special 
ireatinent, and are principally grown on herb farms. 

2iid. — The commoner garden herbs that only require cottage 
garden or allotment culture. 

3rd. — The wild medicinal herbs (many called weeds) that 
are widely spread over our native land and only require collect- 
ing and drying. 

4th. — A few special herbs that cannot be grown in Britain 
Id any appreciable extent owing to their requiring different 
climatic conditions and soils ; these our colonies would supply, 
but it is not necessary to speak of them here, as this article only 
n eats of what constitutes the native medical herb trade. 

Glass I. 

The principal plants in this division are poisonous, Careful 
I'uitivation produces the best results, and some attention should 
he paid to the breeding of the herb, by gathering seeds or 
hiking cuttings from those plants that have done well in the 
past season. In every class there are varieties more or less 
valuable according to their alkaloid products. The herbs that 
stand first in this class are Deadly Nightshade (Atropa 
Belladorina), Monkshood {Aconiium napelluf;)^ Henbane 
(Jllfoscyamiis)^ Thorn Apple (Datura Siiximoniim). All these 
are found wild, but for trade purposes they are more profitable 
if carefully cultivated, as in their wild state they cannot be 
depended on for quantity or quality, being subject to disease 
and many insect enemies. 

Deadly Nightshade (Atropa Belladonna) is a perennial from 
tiiree to four feet high, large ovate leaves, drooping liell -shaped 
purple flowers, fruit a black glossy berry, very poisonous, but 
the plant is cut before it fruits ; the leaves appear in March. 
Flowers from June to August. From the beginning of May 
<inward the leaves can be gathered for drying from mature 
plants only — the flowering tops also, but separately. In common 
with all medicinal herbs, it is important that no part of the plant 
should be gathered when wet. Belladonna plants raised from 
seed under glass and planted out when all danger of frost is 
over, should not have the leaves picked the first year, but only 
have the tops pinched off, the leaves can be taken the second 
year until the fourth, when the roots should be dug in the 
autumn, washed and sliced for drying. 

Monkshood (Aconitum napellus). — A perennial from one to 
three feet high, very poisonous, leaves dark green deeply cut, 
flowers shaped like a helmet, forming a handsome spike, the 
dark blue being the only variety used in medicine. The root is 
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the part wanted. In the autumn the roots should be careful! v 
taken up, the smaller ones replanted, and the larger washe<l 
and dried for marketing. 

Henbane (Hyoscyamus niger) is from two to three feet high, 
leaves large and hairy, flowers cream colour with purple veins 
and dark centre. Flowers in June and July. An evil smelling 
herb and a narcotic poison. The whole plant is wanted, dried 
as recommended for Datura. 

TJiorn Apple (Datura Stx’amoniiim) is an annual, coarser 
than Belladonna, from one to two feet high, the leaves are large 
lobed, flowers white with a yellow tinge, fruit a large thorny 
capsule. The plant has a very offensive smell when broken 
or bruised. Flowers in June and July. The whole plant is 
used medicinally, and is best dried in bunches hung over a 
string or wire, the leaves and the flowering stems being dried 
separately. 

Class IL 

This is a very comprehensive class, including most of what 
are called pot-herbs. Peppermint {Mentha piper'ita) and Mint 
(Mentha viridis), known in the trade as Spearmint, is the usual 
lamb sauce mint. These are the only two mints that are used 
to any extent in medicine. 

Balm, Horehound (the white variety only), Tansy, Penny- 
royal, Rue, Wormwood, Marjoram (garden and wild), Sage 
(green and red), Thyme, Lavender Flowers, Rosemary Leaves 
and Flowers, Double-flowered Chamomile, Raspberry Leaves 
(garden and wild), Fennel, Opium Poppy, Marigold, Dark- 
coloured Rose Petals, all of these have a market value. 

Peppermint (Mentha piperita), a perennial, with creeping 
roots ; leaves rather darker than the common mint. The 
flowers are a dull mauve, growing at the leaf stalks, continuing 
to the end of the ilovvcring spike. The peculiar odour of the 
plant cannot be mistaken. Flowers the end of summer ; plant 
wanted, cut to within a few inches of the ground ; best dried in 
bunches, away from other herbs. 

Mint (Mentlia viridis). Spearmint, a perennial, the leaves 
greener and narrower than peppermint, and the spike more 
tapering ; flowers mauve. The whole plant wanted, cut a few 
inches from the ground. Best dried as for peppermint, or 
leaves only can be dried separately (this ensures a better price). 
Flowers end of summer. 

Balm (Melissa officinalis), a well known cottage garden 
herb, coarse, toothed, green leaves (the variegated kind is not 
wanted). The flowering stems should be cut off a few inches 
from the ground, and dried in bunches. Flowers in late 
summer. 
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White Horehound (Marrubium vulgare). — A woolly 

plant, about 18 inches iiigh ; leaves much wrinkled. Flowers 
dirty white, in thick clusters at the leaf stalks. This may be 
found wild occasionally, but is much i in prove* { by garden 
cultivation. Flowers in the summer and autumn. Best dried 
in bunches. The black horehound (Ballota) has no medical 
value. 

Tamy (Tanacetum vulgare), a thick stemmed perennial, 
two to three feet high, large, deeply cut leaves ; flowers deep 
yellow, in large heads. The whole plant has a strong scent, 
and very bitter taste. Flowers early in autumn. The plant is 
wanted, cut above the woody stalks. Best dried in bunches. 

Pennyroyal (Mentha pulegium), a low growing perennial, 
with small leaves, small flowers thickly clustered round the 
leaf stalks. Flowers in autumn. Plant wanted. Best dried in 
bunches. 

Rue (Ruta graveolens), a small bushy perennial, with bluish 
green leaves, finely cut ; flowers yellow. The plant is wanted. 
Best dried in hunches, witlioiit the woody steins. Flowers in 
the autumn. 

Wormwood (Artemisia Absinthium), a branched leafy ])lant, 
leaves bluntly cut. The whole plant is greyish green, with a 
bitter taste ; flowers dull yellow. Leaves and small twigs 
wanted. Can be dried in bunches, or on shelves. Flowers 
late summer. 

Marjoram (Origanum) Sweet Marjoram. — Herb growing 
about two feet high, with egg-shaped leaves, and heads of 
purplish flowers. The whole plant is wanted, except the 
thick woody stems. Easily dried in bunches. Flowers in 
July and August. The wild Marjoram is also wanted ; same 
treatment. 

Sage (Salvia officinalis). — This herb is well known in all 
cottage and kitchen gardens. It is wanted just before it flowers 
in the summer. Dried in bunches, without the woody stems. 
The red variety is also wanted. 

Thyme (Thymus vulgaris) and Lemon Thyme. — This is 
wanted, and is easy to dry. It should be gathered when just in 
flower in the summer. 

Wild Thyme (Thymus serpyllum).— This is also wanted : 
same treatment. 

Chamomile^ double flowered, (Authemis iiobilis). — This 
herb is rather difficult to describe, as there are many similar 
plants. The leaves are finely cut, but not so feiiiiel-like as the 
Matricaria plants, which the flower resembles, both having 
white petals. This chamomile has a pleasant smell, but is very 
bitter to the taste. The plant is wanted, and is best dried in 
bunches quickly. Flowers in July and August. 
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Fennel (Foe iculum vulgare), a well-known herb, the stem 
often three feet high : leaves finely cut, hair-like and soft. 
Flowers in flat head, small greenish yellow. The seeds dried 
are the parts wanted. Flowers in July and autumn. 

Marigold ^^Calendula), an annual. The petals only are 
wanted, the deep orange kind. These should be picked off and 
put on a piece of cardboard, a box lid will do, and dried quickly 
in a moderate oven, shaking them occasionally to prevent them 
.sticking together. 

Poppy (Papaver somniferum). — The large leaves are bluish 
green, slightly toothed, grow about two feet high, Flowers 
white, with a purple patch at the base of petals. The dried 
mature heads are wanted. Cut before the seeds fall, and 
marketed in boxes or closely woven sacks. ^ 

Violet Flowers, — The purple, sweet-scented kind. Fur 
these there is only a limited market, and many buyem prefer 
them sent fresh instead of dried. 

Lavender flower's (Lavandula). — This is too well known to 
need description. flowers only are wanted. It should lie 
ascertained whether they are wanted dried or fresh. 

Rosemary (Rosemariiiis). — This is also well known in 
cottage gardens. The leaves (not stems) and flowers wanted. 
Inquiry same as for Lavender. 

Rose Pelahy dark coloured. Same treatment as for 
Marigolds. 

Raspberry Leaves, garden and wild. Leaves and leaf- 
stalks only, not the woody sterns. In gathering the wild 
variety it should be remembered that the underside of the leaf 
is white. 


Class III. 

This comprises the wild herbs, of which there is an almost 
endless list, but apace will not permit the mention of any beymnd 
those which can be easily found and for which there is a steady 
market demand. The first to appear, generally about the 
middle of February and onwards, is the Lesser Celandine 
(Ranunculua Ficaria) ; leaves and flowers dried together arr 
wanted, no roots. This glossy-leaved, golden-flowered weed is 
found everywhere, under hedges, in gardens and by every road- 
side, its season is short as the flowers fade quickly. Extra 
tuberous rootlets form on the creeping stems, and these should 
not be dried, but removing them adds much to the work. Can be 
dried in bunches across strings or wire, or thinly spread on 
canvas -covered shelves. Flowers early in March. 


^ For the cultivation of this plant see Stephenson, Journal Il.A.S.E.. 
Voi. 7.‘, p. 83. 
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Couch Qrass (Triticnin re pens).— Dug up in the months of 
March and April, waehed, dried and cut into d-iiich lengths ; 
this is only pro (i table when a good quantity can be harvested. 
In Italy it is dried, washed, tied in bunches and fed to horses 
as the first fresh forage, and is said to be very nutritious. 

Ground Ivy (Nepeta Glechoina).— This is not an Ivy. A 
creeping weed with rising flower stems and violet blue flowers 
growing at the leaf stalks, leaves green, round and slightly 
toothed, one variety has bronze -tinged leaves. The plant is 
wanted, but no roots. It flowers from April onward. Is best 
dried hung in small bunches. 

Wood Sorrel (Oxalis Acetosella). — A delicate clover-like 
spring plant, found in woods and shady places. White flowers 
on single stalks, flowers in early spring. Leaves and flowers 
only wanted. Can be dried on canvas-covered shelves. 

Coltsfoot (Tussilago). — This broad-leaved weed, shaped like 
its name, is found on clay soil in waste places and in fields. 
The leaves only are wanted. They are white underneath and 
covered with a cottony clown, not to be disturbed. They sliould 
he dried flat on wire netting or canvas-covei’ed shelves and 
turned frequently. The leaves grow in the spring. 

Shining Cro/nesUll (Geranium Lucidura). — A beautiful 
little weed, low growing, leaves nearly round, and glossy, stems 
and stalks generally red, star-like rose coloured flowers, grows 
by and on old walls and stony places. Flowers spring and 
summer. Whole plant is wanted. Best dried in bunches over 
a wire or string. 

Bugle (Ajuga reptans). — A low-growing plant with purple 
blue flowers on a leafy spike, found near hedges and in <lamp 
meadows, flowers in spring and early summer. The plant is 
wanted when in flower and should be dried in bunches. 

Self heal (Prunella). — A creeping hairy plant like a smaller, 
coarser Bugle, short spikes of flowers, violet with brownish 
leaves. Grows in fields and on banks. Same treatment as for 
Bugle. Flowers all the summer. 

Wood Belong (Stachys Betonica). — A pretty soft hairy plant, 
with a head of light purple flowers which have always two 
small longish le.avea growing just under the flower head. Found 
in fields, woods and hedges. The plant wanted when in flower. 
Dried in bunches or on shelves. Flowers June, July and 
August. 

Agrimony (Agrimonia eupatoria). — A slender hairy plant, 
with cut leaves, yellow flowers on a long spike. Grows in 
meadows under hedges. Flowers in June, July and August, 
Plant wanted when in flower. Dry in bunches. 

Herb Robert (Geranium robertianum). — Tliis is a well- 
known plant, with finely cut leaves, red hairy stems rather 
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thick, reddish fiowera like those of the Shining OranesbiU. 
Flowers all the summer. The whole plant is wanted, dried iu 
bunches with good care owing to the thick stems. 

Sanicle (Satiicula eiiropa). — A glossy-leaved plant, with 
flowers dull white in small heads. Found in woods. Flowers 
in June and July. The whole plant wanted. Dried in 
bunches. 

Cleavers or Clivers (Galium Aparin e). — A well-known 
plant, hairy, almost prickly leaves and stems, trails over hedges 
and bushes ; flowers very small and greenish white. Flowers 
all the summer. Wanted when in flower. Very easily dried ; 
should be a good green colour, not brown. 

Woodru^ (Asperula odorata). — A smaller lower plant than 
Cleavers, small leaves growing round the stem, eight together. 
Flowers white, has a smell of hay when drying. The flower- 
ing stem with leaves and flowers wanted, easily dried. Flowers 
in early summer. There is a similar plant (Cross wort) of no 
medical value, which should not be taken for either Cleavers or 
Woodruff, but the dowel’s are yellow instead of white, and the 
leaves grow in fours. 

Mradotr Sweet (Spiraea Ulmaria), Queen of the Meadow.-- 
This sweet-scented plant is met with on the banka of ditches 
and ponds, leaves coarsely divided, whitish underneath, flowers 
small, flowering all the summer. The flowers and leaves 
wanted, not the thick woody stems. To be dried in bunches, 
flowers to keep their colour. 

Yellow Flowered Dead Nettle (Archangel). — A pretty plant 
a foot or eighteen inches high. Grows like the white dead 
nettle. The plant is cut about three inches from the ground. 
Dried in small bunches. Flowers from May onwards. 

Scull-cap (Scutellaria).— A small straggling plant slightly 
downy, leaves toothed, flowers dingy blue in pairs up the 
stem. Found in damp stony places. There is a much smaller 
variety, with pale pink flowers, also used in medicine. Both 
flower in the summer. Plants wanted, not roots. 

Field Gentian (Gentiana campestris). — An annual, altout 
six inches high, well furnished with leaves and flowers. The 
latter have a blue fringe round the edge. Flowers in autumn 
in open pastures and on limestone downs. Whole plant 
wanted. Dried in bunches or on shelves. 

Melilot (Melilotis officinalis).— A branched plant with light 
green leaves and small yellow flowers on long spikes. The 
plant is not unlike a miniature yellow broom. Whole plain 
wanted, except the roots. Easily dried in bunches. Flowej:^ 
in the summer. 

Wood Sage (Teucrium Scorodonia). — An erect plant found 
in woods, with wrinkled leaves like garden sage. Insignificant 
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yellowish flowers on spikes. The whole plant is wanted, except 
roots. Dried in bunches. Flowers in su miner and auturnn. 

Yarrow (Achillea Millefolium). — This slightly hairy 
feathery-leaved weed is found on waste ground, roadsides and 
at the edges of fields. The stems are thick and woolly about a 
foot high. The flowers grow in a crowded flat head, purple, 
white, or purplish white. Has a rather spicy smell when 
drying. To he dried in thin bunches. The whole plant wanted, 
except the woody stems. Flowers from June onwards. 

Centaury (ErythraeaCentaurium). — A pretty annual, with a 
head of red flowers. Grows about one and a half feet high on 
dry pastures, Flowers all the summer. Plant only wanted ; 
easily dried in bunches. 

\Yild Carrot (Daucus Carota). — A plant with feathery- 
leaves, carroty smell. Large flat bunches of small white 
Howers, one flower in the middle bunch often purple, red or a 
diflerent colour. When fading the outer bunches of flowers 
close over the inner ones, giving the shape of a bird’s nest. 
Flowers late summer. Plant only wanted ; dries best in 
l■unches. 

Mountain Flax (Linum catharticum) or Purging Flax. — 
A tiny plant, erect growing, from two to six inches high, dark 
liair-jike stems, branched. Very small white flowers. Found 
ill dry fleids, flowering June and July. Plant wanted, verv 
easily dried. 

Figwort (Bcrophularia nodosa) Knotted Figwort. — A 
S'liiart'-steinmed somewhat coarse plant, occasionally found 
three feet high, leaves heart-shaped with longish points. 
Flowers insignificant of a dingy purplish green, Tlie root is 
white, shaped like a fig. This plant has a strong olfensive 
.smell. Often found near walls or stony places. Flowers June 
and July. Plant wanted, not root ; best dried in bunches. 

Water Figwort (Scrophularia aquatica).— Square stemmed, 
heaves heart-shaped but blunt. Flowers like Knotted Figwort 
hut more important. Grows at sides of streams and ditches. 
Flowers July and August. Plant wanted, dried in bunches. 

Avetis (Geuni urbanum), Herb Ben net. ■ — A branching 
plant, erect, one to two feet high. Large thin leaves, generally 
divided into three. Flowers yellow% very small. Found on 
hanks, under hedges and at the side of woods. Flowers June, 
July and August. The plant wanted, can be dried in bunches 
or on canvas shelves. 

Hemlock (Conium maciilatum) is a very poisonous herb, 
and should be gathered by adults only, as it is easily mistaken 
for ether Umbelliferae ; it can be distinguished from them by 
its purple-spotted stalk. It has a disagreeable mousy smell, 
which becomes worse during drying. Found in damp situations, 



80 


Medicinal Herbs. 


flowers in summer and autumn. Leaves and flowers to be 
dried separately. 

Foxglove (Digitalis purpurea), — This is well known, but 
only the dark purple-flowered variety has any medical value ; 
roots and lower leaves wanted, Flowers in the summer. The 
leaves should be dried separately, spread singly on canvas 
shelves, 

Eyehright (Euphrasia alchemilla).— A very small herb, 
deeply cut leaves, flowers white with mauve stripes and yellow 
blotches, which are very distinctive. The whole tiny branched 
plant is wanted, and should be cut as early as possible, as it is 
subject to orange rust, Flowers all the summer. Found in 
dry gravelly places, and at the foot of banks. 

Wild St. John's Wort (Hypericum perforatum). — A peren- 
nial one to one and a half feet high, oval leaves, marked with 
transparent dots and sometimes with a few black ones on the 
under side. Flowers yellow growing in a head. Found in 
woods, hedges and by roadsides. Plant wanted, dried in 
bunches. Flowers summer and autumn. The garden varieties 
of St. John’s Wort are of no medical use. 

Mousear Hawkweed (Hieracium pilosella). — A small plant, 
downy small leaves. Flowers on a single head, lemon coloured, 
Grows on banks, waysides and dry pastures. The plant 
wanted. Flowers all the summer. 

Wild Purple Scabious (Scabiosa succissa). — Leaves gene- 
rally oval, stems about eighteen inches high, Flowers deep 
}>urple blue, The plant wanted, dried in bunches or on 
shelves. Flowers in the summer and autumn. 

Parsley Fieri (Alchemilla arvensis). — A tiny annual, 
leaves divided, flowers small, grow in little heads. Flowers all 
the summer. Grows in fields and stony places on the top of 
walls. Whole plant wanted, when in fiower. 

Hemp Agrimony (Eupatorinm Cannabium). — A coarse- 
leaved plant about four feet high, flowers dull magenta in 
flattish bunches. Flowers in summer and early autumn. The 
whole plant, no roots, wanted. Should be hung up to dry in a 
good current of air. 

Wild Valerian (Valeriana officinalis). — All-heal, none of 
the garden varieties (Valeriana centranthus) wanted. A thick 
brancliy plant two to four feet high, leaves much cut up. 
Flowers in a head, small, white or slightly pink. Grows in 
woods and damp situations. Flowers all summer. The root 
dried is the part wanted, best dug in the autumn. 

Comfrey (Symphetum officinale). — This coarse herb is 
sometimes grown in cottage gardens. It is about three feet 
high. Broad leaves tapering into a long point, very rough and 
hairy. Flower stems end in small bunches of drooping 
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Howers, dingy purple, pale yellow, or dirty white. The tlower 
stems wanted and the leaves that spring from the roots. 
Found on banks of streams and in damp situations. Leaves 
and stems should be dried in small bunches. Care should be 
taken not to dry Comfrey near the Foxglove (Digitalis), wliich 
is a poison, for the leaves are very similar and might be 
mistaken. 

FMer Flowers (Sambucus niger). — The common elder, 
growing in the hedges and in gardens. Flowers in tlie 
summer. The flowers only, no stalks, wanted. The beat way 
to gather is to shake the flower bunches over a box or ])aper 
when the corolla, if ripe, will fall To be dried in a slow oven 
immediately, or the colour (a delicate cream) will be lost ; if 
allowed lo turn brown they are unsaleable. 

Crimson Clover Flowers (Tri folium iiicarnatnm).— This 
slender, hairy, broad-leaved clover, grown extensively for 
O^ttle feeding, has oval, deep red flower heads. In flower in 
the summer. The heads, no leaves, should be gathered when 
dry, and hung up in small bunches. The colour should be 
preserved. 

Blackberry Leaves , — The Blackberry is found on hedges, 
hanks, and in woods. The leaves are green underneath. Leaves 
with leafstalks only are wanted, not stems. Easily dried on 
shelves. Can be gathered at any time before the frost discolours 
them. 

Lime Free (Tilia). — -The flowers with the stalks and winglike 
bracts attached. To be dried quickly to retain the colour. 

Ash Tree (Fraxinus excel sa) leaves are sometimes asked for, 
dried. 

Yellow Broom (Cytisus scoparius), — The tops only. 

The principal roots required are : — 

Dandelion (Leontodon Taraxacum). — Very large roots. 
These are best sent away green to the Association drying sheds. 
(See p. 82). The small roots should be sent separately. 

Burdock (Arctium Lappa). — This is a tall, large-leaved kind, 
with purple thistle-like flowers, very bristly. Roots to be 
dried. 

Docks (Ruinex) of both kinds, the broad -leaved and the 
flinaller pale-leaved. The roots can be easily dried in a cool 
oven, with the door open, the two kinds separately. 

Meadoiv Saffron (Colchioum autumnale). — This is 

poisonous in every part. The seeds and corms are in demand. 

Sweet Flag (Acorus Calamus) is found beside streams, and 
can be recognised by a slight frill iness at the edge of the leaves. 
The root only is wanted. 

There are other herbs of more or less value to herbalists, 
but those on the foregoing lists are all used in the manufacture 
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of medicines, ointments, perfumes, tfee., in England, and all 
have tlieir prices, ranging from l\d. per lb. to 2.s\ 6d. when 
dried. The larger the quantity the higher the price, as the 
herb merchants do not care to take small parcels except of 
the rarer herbs. 

Nearly all herbs are best dried under cover to preserve the 
colour, a good and even colour being considered essential by 
the trade. Two methods of drying are practised, both good. 
One is by tying the herb in small bunches, and placing thes(.' 
across a cord or wire fixed from wall to wall of the room ; tin- 
other is by spreading the herbs very thinly on frames coveret] 
with coarse canvas or fine wire netting. Canvas is the better. 
This method necessitates daily turning over the herbs, and is 
not available for the tbick-stemincd varieties like Oomfrey. 
Henbane, Datura, or Belladonna, but it is the best way nf 
drying where the leaf only is wanted, as with Coltsfoot. 
Digitalis, etc. The great danger to good drying is damp, for 
once the herb has deteriorated and become mouldy, no after 
effort can make it useful for medicine. No insect-bitten leaver 
or any that have lost colour should l)e allowed in the dryim: 
room. 

As regards organisation for the collecting of herl>s, tin 
National Herb-growing Association has been formed from tlu 
Women's Herb and Garden Union. Offices, 15 and 16 Vernlair. 
Street, Gray’s Inn Road, London ; Secretary, Mr. Alfred Wolfe 

Leaflets are issued, and the trading part of the Associathn: 
receives dried herbs and herbs for drying from the members 
and markets them, besides giving much valuable help. Then 
are other Associations, but of these the writer has no persona 
knowledge ; but it may be said that in spite of all efforts mach 
the home trade is still inadequate, and the supply uncertain, s( 
that the merchants are handicapped in the production of tin 
herbal extracts which arc necessary to meet the great demamh 
of the hospitals and the medical profession gejierally. 

Many county centres have been formed, and more would b( 
possible if the necessary organisation were forthcoming. Tin 
writer can only give the experience of work begun and continue' 
in one small part of a county. In November, 1915, a committee 
was -formed to organise the collection of herbs for the locality, 
with a subscription of 06'. each for initial expenses. Each 
member had a centre, a district mapped out near her home, and 
chose her own helpers and collectors, being individually 
responsible for them and the herbs they gathered and dried, or 
sent to tile chief centre to be dried, there to be finally inspected, 
packed, and sent to market. In March, 1916, real work waa 
begun, the Association was affiliated to the National Herb- 
growing Association in London. B )oks were studied, help was 





in every direction to identify the herbs reiniire l 
(’orrespoiidenco was entered into to fitid markets, and tliamdj* 
iiiany were the difficulties, and alas, many the mistakes still 
ilie work progressed. The committee often met, and many 
1 -leasant rambles were arranged for tlie helpers. Finally, after 
lime months’ work, cheered by tlie warm appreciation given by 
all the merchants who bought the lierbs, the season was closed 
with a credit balance of W. odd, wliich was distributed by the 
oentres to their collectoi-s and helpers. Similar work' was 
undertaken in 1917, and though the season was most unfavourable 
for the collecUng and drying of herbs, the little association 
j list 1 bed its existence by presenting a credit balance of oO/. odd 
clear profit, aftei* a deduction of a rate of Ir/. per lb. on the 
fiuislied article brouglit by women, and Id. on that brought 
by children. 

The co-operatiye principle is the rnle. Each collector sends 
his or her herbs to the centre on appointed days, and from each 
centre the collection is sent to the chief centre. The whole 
consignment is then sent by rail to the National Herb-growing 
Association for sale, or to the herb firms with whom contracts 
liave been made, and who pay by cheque on delivery. It may 
he argued that this method is only applicable to small under- 
takings, but it could be carried out over larger areas, either 
by the centres taking larger districts and sending to tlie chief 
centre, or by dividing the area worked, and appointing a chief 
centre for each division. 

The daily press has from time to time published articles on 
the herb trade, showing that a Golconda mine can be found in 
every garden, and a fortune in every forest path. But these 
entrancing theories do not stand the test of practice, they are 
lo\ely fairy tales. The herb trade, like all other trades, is 
Mibject to the many changes and chances imposed by the law 
of supply and demand, and a committee would he well advised 
to make a study of the ruling prices, and the quantities required 
of the various herbs and roots, before embarking on any 
extensive outlay in the Avay of buying machinery, or hiring 
premises in which to conduct fclieir business. As before stated, 
tliB National Herb-growing Association will dry herbs sent to 
them by its members for a small percentage, and if the distance 
IS too great, and the transport too uncertain for the fresh herbs 
to reach their drying sheds in good condition, the process of 
home drying is not very difficult. What is required is a 
ventilated room or loft, with a current of sun-warmed air. 

There are good and useful leaflets issued gratis by the Board 
'A Agriculture and Fisheries, but the greatest help tlie Board of 
Education could give our school children would be instruction 
on the lines of that given in Germany, wliere the herb industry 
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m thoroughly organised and fostered by the Govern mem. 
Co-operation, and a chief centre undertaking the final packing 
and distribution, can alone meet the difficulty at present, and to 
these may be added patience, that “grey angel of success,” for 
success can be achieved in spite of the many pitfalls that lie in 
the way of a trade that is new to the workers, and carried 
on by people who have had little practical instruction in the 
work they have so readily undertaken. 

J. Chappell. 

Jajrganls, Corsham, 

Wiltshire. 


SOME MINOR FARM CROPS. V. 


WOAD. 

Julius C^SAE’S statement that the Britons stained thdr 
bodies with woad, ^‘quod caeniiam eilicit colorem,” raises the 
question whether this plant was cultivated in this country ai 
the time of the Roman invasion. If it was not it is difficult to 
see how a sullicient supply was obtainable, for it is generally 
admitted that the woad plant, Isatis tinctoria, is not a native. 
Further, if ‘^caerulain” is correctly translated as “bine” we 
meet with the further difficulty that this colour can only be 
extracted from woad after a long and intricate series of processe: 
which seem too complicated for a primitive people ever to have 
discovered. Other classic authors refer to green Britons, oi 
again speak of their swarthy hue. These colour description ^ 
are interesting, for they make it almost certain that the plant 
used as the source of the pigment was woad, for blue, green, 
and black can be obtained from it. But if simplicity of obtaining 
the colour effect can be considered as a criterion of the shade 
actually used by the ancient Britons, then they were probably 
black, for one only has to rub the skin with the fresh leaves ol 
woad to impart to it a lasting black colour. 

Caesar’s reference to woad has led, perhaps not unnaturally, 
to the view that its cultivation has been carried on in this 
country from immemorial times. In fact woad growing and 
flint knapping are occasionally mentioned as the two industrips 
which have survived in a more or less unaltered form from pre- 
historic times. It is difficult to accept this view, however, for 
woad is a biennial plant, and the cultivation of a crop which, 
when seed was required, occupied the land for two seasons 
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could hardly have been carried on on m large iscale in the days 
of open fields. 

As a matter of fact there seems to be no real evidence that 
woad was cultivated to any extent in this country before the 
tlnrteenth century. Even then the manufactured article was 
imported from the Continent, first to London, and later lo 
Norwich, where the trade was transferred owing to the grievous 
impositions of the dock authorities of those days. There is 
still ill existence an agreement drawn up between the inhabitants 
of Norwich and the woad merchants of Amiens and Corby, 
dated 1286, which defines the duties payable on their granai'ies, 
casks and frails of woad.* 

In those days woad was practically the only source of blue 
colours available to the dyers, and for all practical purposes it 
remained so until the route to India by way of the Cape was 
discovered, and the importation of indigo in large quantities 
became possible. Woad growing was consequently a profitable 
industry, but in Elizabethan times it felt the effects of the 
competition with indigo sufficiently to require protection. 
Probably indigo began to be the chief source of blue colours 
about this period, and woad instead of being used as a dye 
was then used as a mordant for fixing other dyes. But 
little is known definitely about the matter. Blith, in “The 
Knglish Improver Improved,” gives us the first detailed account 
of the cultivation and preparation of the crop for market. One 
of the “six newer peeces of improvement” deals with “the 
Planting Welde, Woad, and Madder, three rich commodities for 
Dyers.” He opens his account of the crop as follows : — “ Woad 
is also a great commodity, it layes the foundation for the 
solidity of very many colours more ; a woaded colour is free 
from stayiiing, and excellent for holding its colour ; almost any 
sad holding colour must be Woaded.”^ For this purpose woad 
proved exceptionally useful, and it was on this account that its 
cultivation continued until recent times. But the palmy days 
of woad growing seemed to be passing about the time of Blith’s 
description of the crop. “When it is a quick commodity as 
now it is dull,” may well point to the falling off of cultivation. 

This, however, is speculation only. By the time when 
Arthur Young was making his tour of the Eastern counties the 
condition of woad growing was a very precarious one, and after 
that it appears to have steadily declined. In Calder’s account 
of the crop, written in 1894-, he mentions that the only place in 
England in which woad was still grown and handled on the old 
lines was at Parson’s Drove, near Wisbech. Its cultivation was 


' Oorder, Norfolk and Norwich Naturalists’ yoc.. Vol. V, 

* W. Blith. “The English Improver Improved,” Sid ed., 1653, p. 227. 
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coMtinund there until 11 ) 18 , when the ditliciilties of disposing of 
the crop at a profit brought the industry to a standstill.' 

The soil most suitable for the cultivation of woad is a rich, 
well-drained loam. Ordinary arable land^ though answering 
this description, was never considered sufficiently good for the 
crop, and the almost invariable practice of the older growers 
was to search for and hire the richest pastures obtainable, 
Pastures which would not fatten bullocks were considered 
unsuitable for tlie needs of this exacting crop. Blith fells us 
that there was “ not much land fit for this design in many 
countries,” and goes on to say that ‘‘Your best and naturallest 
parts of England foi‘ woad are some parts of Worcestershire, 
and Warwickshire Southward, Oxfordshire, Gloucestershire. 
Northamptonshire, Leicestershire, some part of Rutland, 
Bedfordshire, Buckinghamshire, and some other places here 
and there.” The lanri was cropped for two or three, or in the 
case of exceptionally rich land, for four years. Then fresh 
land had to be found, broken and cropped again. Woad growing 
was therefore a more or less nomadic industry, and consequently 
the machinery used in the preparation of the crop for market 
had to be of the simplest description, so that it might be trans- 
ferred from district to district, or so cheap that its abandonment 
was not a matter of great moment. 

After ploughing the tnrf well under during the autumn or 
winter months, every effort was made to secure a perfect tilth 
by repeated harrowing and rolling. On this the seed was 
broadcasted at the rate of two or three bushels per acre, or in 
later times d filled in rows eight or ten inches apart. In the 
fens the fields were frecpiently laid out in lands some twelve 
feet wide, and the traffic during harrowing, weeding, &c., waa 
confined as far as possible to the alley ways between them. 
Bovving was carried out at intervals between the middle of 
March and the end of April, with the object of securing a 
succession of crops. Weeding, even on this freshly broken 
land, was generally necessary early in June, and the opportunity 
was then taken to single the plants, and in the case of broad- 
casted crops to fill in any blank spaces by transplanting. This 
vvork was usually carried out by women and children equipped 
with short-handled spuds. Where alley ways were left between 
the lands the weeds and waste plants were dragged out into 
tliera. 

The ingathering of the first sown crop began early in July, 
whei^ the plants were from six to twelve inches high, and the 

' M(>s{: of the notes on which the following account of woad growing 
based were made at, Parson’s Drove between 1900 and 1905, The photographs 
from which the il lustra tioiis were prepared were taken in 1914 or 1915, I am 
not sure which. 



Some Mmor Farm Crops. 


87 


^rst leaves were fully grown. Its fitness for harvest was 
determined by the colour of the leaves, and not by the si/e of 
the plants. When at their best for the manufacture of woad 
they were bluish green in colour. If the plants were left to grow 

as to secure a larger yield this changed to a yellow green 
tint, and the woad prepared from them was of an imlill'erent 
quality. 

On plucking or “ cropping” the plants the leaves were torn 
off with a single twist in such a fashion that the young stem of 
the plant was left uninjured. They were then pressed into 
wicker skeps, which in turn w'ere emptied into large box- 
sliaped carts for transference to the mill. Throughoiii the 



Pig. 1.- Oeneril view of \vo:h1 mill nnd rangt;?*. 

cropping great care was taken not to include the leaves of any 
other plants, or leaves covered with grit, since the presence of 
either of these was injurious to the finished product. After 
stripping the foliage the crop was again hoed and cleaned, and 
in six weeks time, under favourable weather conditions, it was 
ready for a second picking. A third was generally secured, but 
the live or six croppings the older writers mention seem to be 
an exaggeration. Any subsequent growth was fed off by sheep, 
unless seed was required, when a part of the crop was left for 
this purpose after the second picking. Late in the following 
spring these plants pushed up airy plumes of mustard yellow 
flowers, which were followed by the curious, winged, nut-like 
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fruits. These were generally ripe and ready for harvest just 
before the cropping season commenced in the following year. 

On reaching the mill the manufacturing process began 
immediately. The first operations were to get the leaves into a 
condition in which they could be stored until there was an 
opportunity to complete the preparation of the woad. For 
this purpose they were milled to a stiff paste, and dried. The 
thatched conical building seen in the first illustration contains 
the machinery for this process. It is built in a rough and ready 
fashion of wooden uprights and weather boarding. The milling 
floor, some twenty-seven feet in diameter, is paved with slabs 
of stone, over which the crushing wheels roll (Fig. 2). Each 



Fig. 2. --Interior of woad mill showing crashing wheels. 

wheel is a massive, obtusely conical structure, built of tAvu 
strong wooden discs, joined together somewhat in the fashion 
of an overshot water wheel, with bands of iron two inches 
broad and half an inch or more in tliickness. The bands are 
lapped over on to the timber bases, and bent at right angles so 
as to expose a series of dull cutting edges, some forty in number, 
on each wheel. The outer face of the wheel is about ft. in 
diameter, the inner 6 ft. Running through each is an axle 
pivotted to a central pole, and prolonged externally for the 
attachment of horse gear. In order to obtain a direct pull on 
these axles the horse track is raised between two and three feet 
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above the level of the floor, and kept in position by rough stakes 
and boards. 

The leaves were tipped out on to the stone floor, and kept in 
position for grinding by means of wooden sweeps. When 
thoroughly pulped they were raked into heaps ready for balling. 
The equipment for this process is shown in the third illustration. 
A workman stood over one of the “balling horses/’ that is one 
of the two steeply inclined tables seen towards the bottom left 
hand corner, took a large double handful of the pulp, and by 
kneading and rolling it on the “ horse ” converted it into a ball. 
This was then transferred to a tray on the sloping “ form ” 
placed alongside him. When the’ tray was/filled it was’pushed 



Fiq. 3.— ‘'Bnlling horses’' and “form." 

up the form to the position seen in the illustration, and thence 
ransferred on the padded head of another workman to one of 
he drying ranges. To enable him to get it into position as 
easily as possible the end of the form was cut into in such a 
'ashion that it consisted of two prongs between which he could 
insert his head. This part of the work was done quickly, one 
tuan keeping pace with the output of each wheel of the mill, 
louring its progress the men’s hands and faces became stained 
^vith an almost indelible black colour. 

The ranges consisted of lofty, narrow, wooden frameworks, 
;)artially protected from rain by matchboard roofs. In these 
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fleiiks, Of wattled hurdles, vvtre piled, leaving ample air-spaces 
lor the halls between them. In gootl weather the balls dried 
oat in about a week’s time, becoming black on the outside and 
a dull purplish colour intornally. In this condition they were 
stored until the cessation of outdoor work provided the 
opportunity for coiitinuiiig the manufacture of the finished 
product. Meanwhile the I’anges as soon as cleared were filled 
again and again with the material from the successive crops, 
until the whole ha<l been safely housed. In storing the first, 
second and third i^ickiiigs were kept separately. 

The next step was to crush the balls to a powder under the 
rolls, and to transfer this to the “couching house.” This 
coiisisted of a low, heavily thatched structure, with thick turf 



Fiq. 4.— a drying range. 

walls, pierced only by a single door. The final fermentation 
process was started when its floor was covered to a depth of 
between two and three feet. The whole mass was then well 
watered and turned, the process being repeated several times so 
as to distribute the moisture evenly through it. It is difficult 
to define the proper degree of moisture, but from material 
taken from a couch said to be in the right condition to secure 
a satisfactory fermentation one could just squeeze out a little 
juice by gripping a handful as hard as possible. For some three 
or four weeks the mass bad to be turned daily, adding in the 
earlier dajs more of the powder to any portions which were too 
wet, or water to any which were too dry. Then it was turned 
on alternate days for about a fortnight, and then once or twice 
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a week until it had tempered sufficiently. As a rule the wlinle 
process lasted for about eight weeks. The moistening of the 
mass caused a rapid fermentation to set in. It wanned up 
ipiickly, and a careful watch had to be kept to see that the tem- 
perature did not go higher than about 125 degrees Fall reu heit 
If it showed any signs of doing so this was checked bv turning 
the heap immediately. The temperature was estirnatJ^l by the 
simple method of plunging the hand into the heap. But the 
woadman relied more on the smell of the steaming mass. This 
was more or less indescribable. It was markedly animoniacal, 
like an unclean stable, at the same time it had some of the 
sickly scent of sweet silage, together with more than a hint of 
the stench of a cesspool. By the preponderance of one or the 
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Other of these smells, and probably of others also, the skilled 
woadman knew whether all was going well witli this highly 
critical process. After being kept at the right temperature for 
a few^ days, the heap slowly cooled off and dried. At this 
stage it was easy to form a rough opinion as to the success of 
the fermentation process. If the woad had been \vell seasoned 
and tempered it would not stain the hands if nibbed between 
thm. If the temperature had not been allowed to rise 
aumciently it was “heavy,” and soiled tlie hands when robbed, 
u overheated it became “ foxy,” and over porous. 

Blith’s quaint description of himself as “a lover of ingenuity ” 
18 more than justified by his evident interest in this curious 
ermentation process. He writes of it “how to know its 
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seasons kindly, and so wil in time come to perfect rich woaii 
you muet observe that it wil alter and change divers times, first 
it wil mould, hoar and frost, and smell exceeding strong ; then 
it will in a little time abate thereof and grow toward a black 
colour, and then it will hoar or mould again, and change a little 
whitish, and after this second change it will come to a perfect 
black, which the brighter and clearer the colour the better.” 
The hearing and frosting undoubtedly refers to the fungi which 
play some mysterious part in the obscure fermentation processes 
going on in the heated couchs. 

The final stage as far as the grower was concerned was to 
store the woad in loose, well ventilated heaps, to await a 
purchaser, or to ram it tightly into large barrels, the weight 
being expressed by means of notches cut tally fashion on the 
wooden hoops (Fig. 5). 

The prices obtained for the crop varied considerably with 
the quality. The first picking or virgin woad yielded the best 
material. This in recent times was worth about 20^. a ton. 
The value of the later croppings fell off to about 15/., but if the 
couching was faulty prices ruled as low as 5/. or 6/. a ton. 
The yield per acre varied widely with the season and the 
condition of the land. It rarely fell below one ton of finished 
woad, or went over two tons to the acre. When the costs of 
cultivation ainl niariufacture are taken into account, it is 
obvious that the crop was hardly profitable enough to warrant 
the risks incurred in growing and in handling it. It seems 
improbable that it will ever again be cultivated on the large 
scale, for even its one-time competitor, indigo, has been almost 
killed by the synthetic product. In one respect this is 
unfortunate, for by proper handling some of the most exquisite 
blue shades can be obtained from it. But the demand could 
hardly be groat enough to justify anyone in starting an industry 
which from its nature cannot be carried on on a small scale. 

R. H. Biffen. 

School of Agriculture, 

Cambridge. 


CONTEMPORARY AGRICULTURAL LAW. 

L— Legislation. 

There has been in the past year legislation of very con- 
siderable importance to the agricultural interest in this 
country. 

The Workmen’s Compensation (War Addition) Act, 1917 
(7 & 8 Geo. 5, c. 42), gives an additional benefit to injured 
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workmen providing that when a workman is entitled during 
total incapacity caused by injury by accident arising out of 
mid in the course of his employment to a weekly payment by 
way of compensation under the Workmen’s Compensation Act, 
1906, he shall, whether the incapacity arose before or after the 
commencement of the present Act, be entitled to receive from 
tlie person liable to pay the compensation, by way of addition 
to such weekly payment payable in respect of any week, a sum 
e,(iual to onc-fourth of the amount of that payment. This 
ariditional sum is to be deemed part of the weekly payment 
under the Workmen’s Compensation Act, 1906, for the pur- 
jjoses of recovery of weekly payments, Ac. The Act is to 
continue in force during the continuance of the present war 
and for six months thereafter. 

The most important Act of Parliament from the agricultural 
point of view passed in 1917 is the Corn Production Act, 1917 
(7 A <S Geo. 5, c. 46). The object of the Act, as is well-known, 
is to carry out the policy enunciated by the Prime Minister in 
a memorable speech on February 23, 1917, for encouraging the 
growth of corn in this country by guaranteeing a minimum 
price for wheat and oats and securing concurrently therewith a 
minimum wage to agricultural labourers. Part I. of the Act 
deals with minimum prices for wheat and oats. These are to 
be for the year 1917, 60.s‘, and 38.s. ikl. per quarter respectively, 
for 1918 and 1919, 55s. and 32, s., for 1920, 1921 and 1922, los. 
aiKi 24.s\ The “quarter” means in the case of wheat 480 
imperial pounds, and in the case of oats 312 imperial pounds. 
The occupier of any land on which wheat or oats have been 
produced in any of these years will be entitled to be paid by 
the Board of Agriculture and Fisheries in respect of each acre 
on which he proves to the .satisfaction of the Board that wheat 
or oats have been so produced a sum equal in the case of wlieat 
to four times and in the case of oats to five times the ditference 
between the “average price” and the minimum price per 
'iuarter, it being assumed that four quarters to the acre in the 
case of wheat and five quarters to the acre in the case of oats 
'•'S the normal crop. The “average price” for the wheat or 
eats of any year is to be taken to be the average price for the 
iJeven months beginning on September 1 in that year ascer- 
tained from the weekly averages included in these seven 
Juonths which are published under the Corn Keturns Act, 
1(S82. The person entitled to receive the payment will be 
tile person who was on September 1 in the year in which the 
^vheat or oats were produced the occupier of the land on which 
they were produced. Provision is made for adjusting cases of 
ivheat or oats intermixed with any other crop and for with- 
holding or diminishing the payment where land has been 
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negligently cultivated. Cases of changes in the occupation uf 
the land where an outgoing tenant is entitled to an away-going 
crop are also provided for. Of course, while, as is at present tJie 
case, the average prices of corn are above the minimum prices 
under the Act no claims for payment under the Act can arise. 
Claims for payment are to be made and determined by the 
Board of Agriculture and Fisheries in accordance with regula- 
tions made under the Act; but no such regulations have ai 
present been made. 

Part II. of the Act deals with the minimum wage fm- 
agricultural labourers, “agriculture” having a wide meanini; 
for the purposes of the Act, and including the use of land as 
grazing, meadow, or pasture land, or orchard, or osier land, ov 
woodland, or for market gardens or nursery grounds, ani] 

“ agricultural ” being construerl accordingly. Section 4 imposes 
a penalty on any person who employs a workman in agri- 
culture and pays wages at less than the minimum rate as fixed 
under the Act and applicable to the case, and it is enacted that 
the provisions of the section as to payment of wages at a 
minimum rate shall operate aa respects “able-bodied men” as 
from the commencement of the Act (August 21, 1917), althougli 
a minimum rate of wages may not have been fixed, and that 
any sum which would have been payable to an able-bodied 
man on account of wages for time work if a minimum rate 
had been fixed may be recovered by the workman from hi? 
employer at any time not exceeding three months after tlie 

rate is fixed ; but it is provided that no sum shall lie 

recoverable under this provision except in a case in whicli 
and the extent to which the wages paid have not, in tlie 
opinion of the Court, been equivalent to wages for an ordinary 
day’s work at the rate of 25.s. a week. The minimum rates of 
wages foi' time work, and if thought necessary also for piece 
woi k, are to be fixed by the Agricultural Wages Board established 
by the Board of Agriculture and Fisheries after consultation 
with the Minister of Labour. The minimum rates may ap})ly 
universally to workmen employed in agriculture or to any 
special class of workmen, or to any special area, or to any 

special class in a special area. The Wages Board are em- 

powered to grant permits to workmen incapable by any 
mental or other infirmity or physical injury of earning the 
minimum rate, exempting them from the provisions of the 
Act requiring wages to be paid at not less than the minimum 
rate, so that they may be employed at a lower rate. In fixin^^ 
minimum rates the Wages Board are so far aa practicable T(' 
secure for “ able-bodied men ” wages which in the opinion uf 
the Board are adequate to promote efficiency and to enable a 
man in an ordinary case to maintain himself and his family 
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it; aocordatice with, such staudiird of comfort jis oiay bo 
ffusonable in relation to the nature of his occui>atioti ; and in 
;(iiy case the minimum rate for time work must secure wages 
which in the Board’s opinion are equivalent to wages for an 
(ii'diaary day’s work at the rate of at least 25, s. a week. The 
expression “able-bodied man” means in the Act any male 
\v«.»rkinan who is not incapable by reason of age or mental or 
other infirmity or physical injury of performing the work of a 
noi'inally efficient workman. The expression “workmen” is 
much wider, and includes boys, women and girls, for all of 
whoin therefore when employed in agriculture minimum rates 
of wages are to be fixed. A workman employed in agriculture 
on piece work, for wdiich no jiiinimum piece rate has been 
fixed, may complain to the Agricultural Wages Board that the 
piece rate of wages paid to him for that particular work is such 
a rate as would yiedd in the circumstances of the case fo an 
ordinary workman a less amount of wages than tlie minimum 
time rate applicable in the case of that workman, and the 
board may on any such complaint direct tlie emploj’er to pay 
to the workman such additi<mal sum for any juece work done 
l',y him at that piece rate at any time within fourteen days 
before the date of complaint, or ut any time after the date 
of complaint and before the decision of the Board thereon, 
as in the Board’s opinion represents the dilference 
iK'tween the amount wliich would have been paid if the 
work had been done by an ordinary workman at the 
111 ini in urn time rate and the amount actually received by the 
workman making the complaint. The Agricultural Wages 
Board are empowered to establish district wages committees 
constituted in accordance with regulations made for the 
purpose by the Board of Agriculture and Fisheries. Regu- 
lations may also be made requiring the Wages Board to define 
the benefits or advantages (not being benefits or advantages, 
such as the provision of inloxicating liquor, prohibited by law) 
which may be reckoned as payment of wages in lieu of 
payment in cash and the value at which they are to be so 
reckoned, and to limit or prohibit the reckoning of benefits 
or advantages as payment of wages in lieu of cash, and to 
determine any question which may arise as to the value of any 
such benefits or advantages. 

The Wages Board and various district wages committees 
have already been established under the Act, and regulations 
liave been made for their constitution and procedure, and also 
requiring the Wages Board to deal with benefits or advantages 
given to workmen in lieu of payment in cash {e.g. cottage 
accommodation or allowance of food) in manner above 
mentioned. 
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Fart III. of the Act is intended to prevent the' benefits of 
the guaranteed minimum prices of corn being appropriated in- 
land lords instead of by the actual growers, by means of the 
raising of rents. It prohibits by Section 8 the rent payable 
under any contract of tenancy made or varied after the passing 
of the Act in respect of an agricultural holding exceeding such 
rent as could have been obtained if Part I. of the Act had not 
been in force ; and any question as to whether the rent payable 
under such a contract Js in excess of the rent permitted by the 
Section is to he determined by a single arbitrator. But rent 
payable under a contract of tenancy will not be deemed to ])e 
in excess of that permitted under the Section unless notice in 
writing requiring the question to be referred to arbitration has 
been served on the landlord within one year from the com- 
mencement or variation of the tenancy. The Section is not to 
affect any proceedings by a landlord for enforcing the payment 
of rent except so far as the rent has before the commencement 
of such proceedings been determined to be in excess of tlie 
rent permitted by the Section, but any in excess of the 
permitted real rent paid or recovered before the award of the 
arbitrator will be recoverable from the landlord by way of 
deduction from rent or otherwise. So long, however, as wheat 
and oats remain as at present much above the minimum prices 
fixed by Part I. of the Act, it seems unlikely that Part III. of 
the Act can be successfully called into operation to prevent the 
raising of rent. 

Part IV. of the Act is for the enforcement of the proper 
cultivation of land. The Board of Agriculture and Fisheries, if 
tliey are of opinion (d) that any land is not being cultivated 
according to the rules of good husbandry, or {b) that for the 
purpose of increasing in the national interest the production of 
food, the mode of cultivating any land, or the use to which any land 
is being put, should be changed, are empowered to serve notice 
on the occupier requiring him to cultivate the land in accordance 
with the directions of the Board for securing that the cultivation 
shall be according to the rules of good husbandry, or for securing 
the necessary change in the mode of cultivating or the use of 
the land, as the case may be, If compliance with any such 
directions involves any breach or non-compliance with any 
covenant or condition of tenancy the Board may suspend any 
such covenant or condition, and may provide for securing to 
the landlord such payments or other benefits (if any) as the 
Board may think just on account of any profit or benefit 
derived, or expected to be derived, by the tenant by reason of 
the suspension of the covenant or condition. 

An appeal is given from any direction of the Board on the 
question whether the land has been cultivated according to the 
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rules of good husbandry, or whether it is undesirable in the 
interests of food production that the proposed change in 
cultiyation should be made. The question will be referred to 
the decision of a single arbitrator, to be nominated, in default of 
agreement, by the President of the Surveyors’ Institution. If 
the occupier fails to cultivate the land in accordance with the 
directions given by the Board, tlie Board may, if the occupier in 
default is a tenant, either authorise the landlord to determine 
the tenancy, or themselves determine the tenancy ; and if the 
occupier in default is not a tenant may enter on the land and 
cultivate or adapt the land for cultivation. When the Board 
have entered on any land they may let the land for any term not 
exceeding five years on such terms and conditions as they think 
fit, and at the best rent that can reasonably be obtained, but the 
owner of the land is to be sent a draft of the proposed contract 
of tenancy, and the opportunity is thus afforded to him of 
objecting to any provision therein. After a contract of tenancy 
has been created by the Board, the owner of the land may 
require the Board to withdraw, and they will be bound to do so 
as soon as reasonably may be. On withdrawal by the. Board the 
land will remain subject to any tenancy created by the Board as 
if the tena« 4 jj^had been created by the person who would but for 
the tenancy have been entitled to resume possession. Any person 
interested in any land who suffers loss by the exercise of the 
powers conferred on the Board over that land may claim to be 
paid such loss by the Board, and the claim will in default of 
agreement be determined Ijy arbitration. The Board are by 
Section 10 given powers to prevent damage to crops, trees, or 
pasturage caused by rabbits or vermin, by authorising, after a 
reasonable opportunity has been given to the occupier and 
owner of destroying the rabbits or vermin, any person to enter 
on the land and kill and take the rabbits or vermin, and the 
costs of the operation may be recovered from the occupier. 
The Board may with respect to any area consisting of one or 
more counties or county boroughs authorise any body of 
persons constituted in fhe prescribed manner to exercise on 
behalf of the Board, subject to such appeal to the Board as 
may be prescribed, any of the powers under this part of the 
Act. In the first instance the body so constituted is to consist 
of or comprise the persons who immediately before this part 
of the Act cornea into operation were acting as members of 
the War Agricultural Executive Committee constituted under 
the Defence of the Realm Regulations for the area affected. 

It will be seen that the above provisions of Part IV. cover 
much the same ground as the numerous Defence of the Realm 
Regulations with a view to maintaining the food supply of the 
country, which have been so largely affecting the course of 

YOL. 78. E 
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agriculture for the last year, and the administration of whicli 
has been in the hands of County War Agricultural Executive 
Committees, under the superintendence of the Board of Agri- 
culture and Fisheries. The powers exercisable under these 
regulations are to cease to operate at the expiration of one year 
from the passing of this Act (August 21, 1917), or at the 
termination of the present war, whichever is the earlier, an<l 
Part IV. is then, and not before, to come into operation. 

Part V. of the Act contains general provisions. The Board 
of Agriculture and Fisheries are by Hection 12 empowered 
generally to make regulations for carrying the Act into effect, 
and in particular for requiring the Agricultural Wages Board 
to deal with the question of the benefits or advantages which may 
be reckoned as payment of wages in lieu of payment in cash, 
and to define for the purposes of any differential rate for 
overtime the employment which is to be treated as overtime 
employment. Section 13 gives the Board powers of entry and 
inspection of any land. Section 14 deals with the appointment 
of officers by the Board, and Section 15 empowers the Board to 
require occupiers of agricultural land to make returns with 
respect to the cultivation crops and live stock and the owner 
tliereof. A penalty is imposed for refjisal or neglect to make a 
return, or for making a return false in any particular. 

II.— Decisions of the Court. 

1. Labour. Under this head there do not appear to have 
been any cases in the past year having any special bearing on 
agricultural labour. It is, however, having regard to the 
general rise in money wages which has occurred throughout 
the country, desirable to notice the case of Woodilee Coal 
and Coke Company v. McNeill (87 L.J. P.C. 17 ; 1917 A.C. 43), 
in which the House of Lords held that in assessing com- 
pensation to be paid to a workman injured by accident arising 
out of and in the course of his employment and suffering 
partial incapacity therefrom, the arbitrator, in assessing the 
weekly sum to be paid for compensation, should, subject to 
the statutory limitation as to the amount of compensation, 
take into consideration a general rise or fall in the wages of 
the workman’s trade. Similarly in Cory Bros, A Co. v. Tarr 
(80 L..1.K.B., 1340; [1917] 2 K.B., 774) the Court of Appeal 
held that where a workman partially incapacitated and able to 
do some work has since the date of the original award become 
able to earn an increased rate of wages owing to a general rise 
of wages in the neighbourhood, there is jurisdiction to review 
the original award and to diminish the weekly compensation 
payable by his employers on account of the increase in the rate 
of wages. 
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2. Stork. Piper v. Winnifrith and Leppard (34 Times L.R,, 
l(l8) is an interesting case on the Question of sheep- worrying 
by dogs. The plaintiff was the owner of certain sheep, and the 
defendants, who lived in one house, each owned a dog, neither 
of them being in control of the dog of the other. The dogs 
went out together one night without the knowledge of either 
defendant and attacked the plaintiff’s sheep, and did damage, 
as he alleged, to the amount claimed. Tlie plaintiff sued in 
the County Court, and the defendant Leppard paid into Court 
a sum equal to half the damage claimed. The County Court 
Judge gave judgment for the plaintiff for half the damages 
claimed against Winnifrith, and as the defendant Leppard had 
paid into Court the other half, he gave judgment in his favour 
with costs. The plaintiff appealed and claimed judgment for 
the full amount of the damages against each defendant. The 
King’s Bench Divisional Court dismissed the appeal, holding 
the County Court Judge’s decision to 1)6 right. 'Phey said that 
the mere fact that the dogs acted together did not make their 
owners joint wrong-doers, and therefore the Judge was entitled 
to divide the damages as he had done. It was a reasonable 
inference of the Judge to draw that each dog had probably 
done about half the damage, and that there w^as no presumption 
of law that the dogs acted jointly. 

In Wellaway v. Courtier (87 L.J.K.B. 299 ; 1918, 1 K.B., 
200) a question arose as to damages by straying sheep to a crop 
of swedes. The plaintiff bought a crop of swedes in a field with 
a proviso that half the crop should be consumed on the land, 
and the defendant bought a crop of grass in an adjoining field 
from the same vendor. The plaintiff was alleged to have left the 
gate into his field open, and some of tlie sheep went through 
one day and ate some of the swedes. On 8ubse(iuent days the 
sheep all went into the field, but not through the gate, and 
damaged the swedes. It was contended on behalf of the 
defendant that he was not liable, as the plaintifi’ had not 
exclusive possession of the turnip field, he only having the 
right to half the crop ; but the Court held that the proviso 
that half the crop should be coiisumed on the land did not 
disable the plaintiff from suing. The temporary property in 
tlie soil wag in the purchaser of the swedes whether lie had 
the rigid to remove or only to consume them on the land. But 
if it was found that the gate was opened on the first day by 
the plaintiff or his servants that would prevent him from 
suing for damages on that day on the ground that the sheep 
would have entered the turnip field by his leave and licence. 
I'hat, however, would not alter the duty of the defendant to 
keep his sheep in his own field on other days. The plaintiff 
was therefore held entitled to damages in respect of those days. 

K 2 
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The question of liability for yew poisoning was considered 
in Cheater v. Cater (1918, 1 K.B,, 247). The plaintiff was 
yearly tenant of a farm owned by the defendant. A fence 
separated a field in the plaintiff’s farm from land in the 
defendant’s occupation. About three feet from the fence the 
defendant had a shrubbery of box, laurel and yew trees, and 
on January 4, 1917, two of the yew trees overhung the fence 
by two feet. A mare which was in foal belonging to the 
plaintiff in his field ate of the yew branches and died in 
consequence. The plaintiff said that he did not know of the 
existence of the yew trees or their poisonous nature. He 
brought an action for damages for the loss of the mare. Thi^ 
County Ct)urt Judge held that the defendant was not liable. 
The Divisional Court to whom the plaintiff appealed affirmed 
this decision. The case then came before the Court of Appeal, 
and they upheld the previous judgments that the defendant 
landlord was not liable. They referred to a case of Erskine v. 
Adeane [1878] (42 J^.J.Ch., 835 ; L.K. 8 Ch., 756), where 
the facts were very similar, and Lord Justice Pickford said 
that a tenant took property demised to him as it was. If he 
took it with this poisonons shrub near it he took it as it was, 
and he could not complain if he suffered damage by reason of 
Boniething which was there at the date of the demise. The 
tenant had not shown any material alteration in the state of 
things at the time of the demise and when the loss took place 
so as to establish the liability of the defendant. A case such 
as this between landlord and tenant is to be distinguished 
from a case like Crowhurnt v. Amersham Burial Board 
[1878] (48 L.J.Ex., 109 ; 4 Ex.D., 5), where landowners 
who planted a yew tree on their land which grew through and 
beyond the fence were held liable for the loss of a horse 
poisoned by the yew belonging to the tenant of another 
landowner. 

The practice of agistment was dealt with in a County Court 
case of Coldman v. Rill (7 L.J. County Courts Rep., 11), 
which is worthy of notice. The plaintiff sued for the loss of 
two cows delivered by him to the defendant on April 21 under 
a contract of agistment to graze on his farm for a fixed sum 
per head two cows which were in calf. On June 28 the 
plaintiff went to fetch the two cows away, and the defendant’s 
foreman informed him that they had been taken away on 
June 5. This was the first intimation the plaintiff had of 
the removal, and they had in fact been taken away by two 
men who were thieves. The defendant’s stockman had 
reported to the defendant about June 7 that the cows had 
been taken away by two men who could not be identified, 
but the defendant did not communicate with the plaintiff or 
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the police or take any other step in the matter. Tlie cows 
could readil}" have been identified, and being heavy in calf, it 
was not possible to move them far on foot. Tlie Comity Court 
Judge held that there was an implied obligation on the 
defendant to act in respect of the agisted cows as a reasonably 
prudent man would act with regard to property of his own, 
and he was not exonerated from liability by the fact that the 
animals were stolen. Having failed to give prompt information 
of the theft to the owner he was guilty of a neglect of duty 
which rendered liim liable for the loss, 

3. Landlord and Tenant. Idie right of a tenant to claim 
for planting fruit trees and making other market garden 
improvements under the provisions of Section 42 of the Agri- 
cultural Holdings Act, 1J08, was dealt with in Ke Mor^e and 
Dixon (87 1). The tenant entered at Michaelmas, 1895, 

under a lease for a term of twenty-one years. He had previously 
been in the occupation of adjoining lands, which he cultivaled 
as a market garden, and the lessors when granting the lease were 
aware that the tenant was intending to use the land demised 
also as a market garden. Between September 29, 1895, and 
January 1, 1896, the tenant ploughed the greater part of the 
holding, but such ploughing although intended to prepare tlie 
laud for use as a market garden would have been equally 
suitable for ordinary agricultural purposes. It was not until 
after January 1, 1 896, that the tenant planted fruit trees and fruit 
bushes, and generally cultivated the property as a market 
garden. At the expiration of his tenancy at Michaelmas, 1916, 
lie claimed to be entitled to compensation for fruit tiees and 
bushes planted by him under Section 42, Sub-section 2 of the 
Act on the ground that the holding was on January 1, 1896, “a 
holding in use or cultivation as a market garden with the 
knowledge of the landlord.” It was held by the Court of 
Appeal that he was not so entitled, as the cultivation which had 
taken place prior to that date was not sufficient to establish 
that the holding was then in use or cultivation as a market 
garden notwithstanding the tenant's intention so to use it, and 
that he in fact did subsequently so use and cultivate it. The 
lease contained a clause that if the tenant should plant any 
part of the land with fruit trees, bushes, or plants, ami should 
desire at the expiration of the tenancy to remove them, lie 
should be allowed time to do so, provided, nevertheless, that if 
the lessors should desire to purchase the same they should give 
the tenant three calendar months’ notice, and pay him tlie fair 
value thereof to an incoming tenant. This clause was held not 
to be such a consent in writing by the lessors to the making of 
the improvement as is required to bring a case within Section 2 
of the Act, which enables a tenant to obtain compensation for 
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fruit trees and bushes planted with the landlord’s previous 
consent in writing. 

The case of Green v. Lyon (6 L.J. County Court Rep. 75) in 
the Worthing County Court is worthy of notice. There his 
Honour Judge Mackarness held that an arbitrator in considering 
whether a tenant is entitled to compensation for unreasonable 
disturbance under Section 11 of the Agricultural Holdings Act, 
1908, was entitled to take into consideration the negotiations 
which took place between tlie landlord and tenant subsequent 
to the giving of the notice to quit in order to determine whether 
such notice was “ without good and sufficient cause, and for 
reasons inconsistent with good estate management.” 

North Lomhn tuid Gmeral Property Co. v. Moy (84 Times 
L.R., 227) raised an important question as to the duty of a tenant 
to produce to his landlord the receipt for income tax when 
claiming to deduct from the rent the amount paid by him to 
the Inland Revenue. The Court of Appeal revei-siiig a decision 
of Mr. Justice Low, held that he was not bound to produce the 
receipt before action though the landlords had not acted 
unreasonably in requesting to see the receipt, and they disallowed 
the tenant the cost of the action to recover the rent. 

Tn Wedacott v. Hahn (84 Times L,R., 257) the plaintiff was 
lessee of a farm, and the lease contained a covenant by the tenant 
to do the repairs in the following words : “ will from time to time 
during the said term at hig own cost (being allowed all necessary 
materials for this purpose (to l>e previously approved in writing 
by the lessor) and carting such materials free of cost a distance 
not exceeding five miles from the farm) when and so often as 
need shall require well and substantially repair, &c.” The 
lessor had not called upon the tenant to execute any repairs 
under his covenant, but the tenant had applied to the lessor for 
the materials necessary to put the premises in repair in accordance 
with the terms of the covenant. This the lessor failed to do, 
and the tenant brought an action claiming damages for the 
lessor's failure to supply materials, contending that the above- 
stated clause contained a covenant on the lessor’s part to supply 
materials when required for repairs by the tenant. The Court 
of Appeal held that there was no covenant by the lessor to 
provide materials, but that the words ‘‘being allowed all 
necessary materials,” &c., were merely a qualification of the 
tenant’s covenant to repair and leave in good repair. The 
lessor was therefore not liable for failure to supply materials, 
though of course not having done so he could not hold the 
tenant liable for non-execution of repairs for which the 
materials were required. The Court also held that the lessee 
could not give evidence of a custom by which the lessor would 
be bound to allow materials necessary for the repair of the 
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premises, as such a custom would be iiiconsisteut with the 
terms of the lease. 

Blane v. Francis (86 L.J.K.B., 364 ; [191 7] 1 K.B., 202) was 
a case where a lessee was under the covenants of liis lease 
bound to repair. The lease expired, and lie lield over on a 
verbal agreement as yearly tenant on the terms of the expired 
lease, and the plaintiff who had bought the property from the 
original lessors since the expiration of the lease brought an 
action against the lessee for damages for breach of the covenant 
to repair. It was held that the agreement under which the 
lessee held not being in writing the plaintiff as assignee of the 
original lessor was not entitled to sue the tenant in respect of 
breaches of the repairing covenant contained in the expired 
lease. 

4. Produce, There have been several cases in respect of the 
sale of milk and alleged adulteration thereof. In Cox v, Evanx 
(86 L.J.K.B.,539 ; [1917] 1 K.B.,27f)) the appellant was a milk 
vendor who supplied milk under a written contract to Crocker, 
a dairyman at Briton Ferry, It was a term of the contract that 
the milk should be delivered to the purchaser at the railway 
station, and that arrival of the milk at that station should 
constitute delivery by the vendor to the purchaser. The 
appellant consigned a churn of milk to Crocker at Briton Ferry 
Station, and on its arrival it was seized by an inspector and a 
sergeant of police, who retained it in their possession, and 
prevented the consignee from touching it until the res})ondent 
an inspector under the Sale of Food and Drugs Acts arrived at 
the station about twenty minutes later. The respondent then 
took a sample of milk from the churn, and as the result of an 
analysis laid an information against the appellant under 
Section 6 of the Sale of Food and Drugs Act, 1875 (38 an<l 
39 Viet., c. 63), alleging that the respondent had procurerl at 
the place of delivery a sample of milk then “in course of 
delivery,” and it was not of the nature, substance, and quality 
of the article demanded by the purchaser. The Justices who 
heard the information found that the sample was procured 
“at the place of delivery” and “in course of delivery” to the 
purchaser or consignee in pursuance of the contract for sale to 
such purchaser or consignee of the milk as required by Section 3 
of the Sale of Food and Drugs (Amendment) Act, 1879 (42 
and 43 Viet., c. 30), and they convicted the appellant, as the 
certificate of the public analyst showed that the sample 
contained eighteen parts by weight of added water. A case 
wa.s stated for the decision of the Divisional Court, raising 
the question whether when tlie sample was taken the delivery 
had been completed, or whether the sample was taken “ in the 
course of delivery,” as required by the Act. That Court held 
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that the question was one of fact for the Justices, and that 
there was evidence to support their finding, and therefore that 
the Court could not interfere with it. They held also that 
even if the question was one of mixed law and fact the 
Justices had come to a right conclusion, and the conviction 
must be affirmed. 

In Bowen v. Jones (80 L.J.K.B., 802) the appellant was 
charged under the Sale of Food and Drugs Act, 1875, with selling 
milk which was deficient in milk fat according to the percentage 
required by the Sale of Milk Regulations, 1901, which provide 
that when a sample contains less than 3 per cent, of milk fat ir 
shall be presumed, until the contrary is proved, that the milk 
is not genuine by reason of the abstraction therefrom of milk 
fat or the addition thereto of water. She contended that the 
deficiency was due not to interference with the milk but to the 
feeding of cows, in which case she would not have been liable, 
as was held in the case of Hunt v. Hichardson (85 L.J.K.R., 
1360 ; [1916] 2 K.B., 446), which was noted in the article on 
Contemporary Agricultural Law in this Journal for 1916. The 
appellant, however, did not prove to the satisfaction of the 
Justices control of the milk during the whole period from the 
time of milking until the sale, so that there could have been no 
possibility of tampering with the milk during that period. 
Therefore, not finding that the deficiency was due to the feeding 
of the cows the Justices convicted the appellant, and the 
Divisional Court held that upon the evidence they were 
justified in so doing. 

Pugh V. Williams (86 L.J.K.B., 1407) was a case where 
the respondent, who was charged with selling milk not 
of the nature, substance and quality demanded, the milk 
being shown to be deficient in milk fat, relied upon a 
warranty as a defence to the charge under Section 25 of the 
Sale of Food and Drugs Act, 1875, which makes it an answer 
to such a charge that the defendant purchased the milk fus 
genuine, and with a written warranty to that effect that he 
had no reason at the time when he sold it to believe that it 
was otherwise, and that he sold it in the same state as when he 
purchased it. The respondent proved that he had purchased 
under a contract in writing by which a farmer agreed to sell 
and deliver a quantity of milk fresh and with all its cream 
daily at Kilbuni railway station ; but the farmer’s responsibility 
with regard to the quality and condition of the milk in all 
respects was to cease upon its arrival at Kilburn station. The 
milk in question arrived at the station, and was fetched away 
by the respondent after it had been at the station nearly three 
hours, and no evidence was given by the respondent that it had 
not been tampered with during this interval so as to throw the 
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responsibility for the deficiency on the fariner. It was held 
by the King’s Bench Divisional Court that the respondent was 
not entitled to rely upon the warranty as a defence to the 
charge as he had not satisfied one of the conditions of Section 25 
of the Act of 1875, and proved that he sold the milk in the same 
state as he bought, for it might have been tampered with 
during the interval between the time when it was delivevetl at 
the station and when it was fetched away. Elder v. Bii^hop 
Auckland Co-operative Society (86 1112) was a 

similar case where the respondents purchased milk from a 
dairy farmer under a contract by which the latter agreed ‘Mo 
supply . . . milk carriage paid” with a warranty of 
quality. The milk being found deficient in quality the 
respondents were prosecuted, and set up this warranty as a 
defence to the charge ; but in this case again the milk had 
been left nearly three hours at the railway station before it 
was fetched away. It was held that the burden of showing 
what happened after the delivery at the shition was on the 
respondents which they had not discharged, and they were 
therefore not protected by the warranty. 

5, Mi&cellaneou^. In these days wlien I here is a bewil- 
dering multiplication of statutory rules and orders alfecting 
farmers, grasiiers, butchers and producers of food generally, 
which it is difficult for any one to keep pace with, the case of 
Johnson v. Sargant and Sons (87 L.J.K.B., 122; [11)18] 

1 K.B,, 101) is worthy of attention. The Food Controller 
made an Order called the Beans, Peas and Pulse (Requisition) 
Order, 1917, under regulation 28 of the Defence of the Realm 
Regulations The OiMer was dated May 16, 1917, but it first 
became known to the parties to these proceedings and to tlie 
public generally by an announcement in the newspapers on the 
morning of May 17. If the Order came into force like an Act 
of Parliament which operates from the commencement of the 
day on which it is passed, unless some other day is fixed for its 
coming into operation, a certain contract for the sale of beans 
made on May 16 was void. The Court, however, held tliat the 
rule as regards an Act of Parliament does not^ apply to a 
statutory order which will only come into operation when it 
becomes known by publication, and that therefore the Order 
in question did not operate until May 17. Di Hussey v. Exeter 
Corporation (118 L.T., 13) the Corporation of Exeter, acting 
under the powers conferred by regulation 2l of the Defence 
of the Realm Regulations and the Cultivation of Lands Order 
0 ^ 0 . 2), 1917, for the purpose of increasing the food supply, 
entered upon a partly cultivated field occupied by the plaintiff 
and used by him as a poultry run and for grazing sheep with the 
view of letting it for allotments. The plaintiff disputed their 
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right of entry, alleging that the national food supply would he 
decreased and not increased by the action of the Corporation. 
It was held by Mr. Justice Eve that there was no jurisdiction 
to override or interfere with the decision of the Corporation to 
take the land in question, there being no want of bondjide.^ in 
their proceedings. 

Brucr v. Caulfield (34 Times L.R., 204) was a case where 
it was sought to render the defendant liable for the fall of a 
poplar tree growing on the defendant’s ground, which was blown 
down in a gale and fell on to the plaintiff’s ground and did 
damage. A similar tree had been uprooted about three months 
before, but without causing damage. The plaintiff had never 
made any complaint that the tree was dangerous. It was held 
that there was no evidence of negligence which would render 
the defendant liable. The fact that another tree had fallen three 
months previously was considered not to affect the case, 
because there was nothing to show whether it was sound 
or unsound, and tliat the tree was blown from its roots, not 
broken off, like the tree which caused damage. 

Aubrey J. Spencer. 

15 Old Square, 

Lincoln’s Inn, W.0.2, 


AGRICULTURAL STATISTICS, 1917. 

[The Society is ^ain indebted to the Board of Afjriciilfcure and Fisheries 
for their kindness in supplying’, for inclusion in the Journal, the 
usual detailed and comparative tables of the latest agricultural 
statistics. For fuller information than can be gfiven in the small 
space available here, the Department’s own admirable series of 
Reports on Agricultural Statistics should, of course, be consulted.—ED.] 


Acreage. 

In Table 1. particulars are given of the acreage under the 
various crops and the number of each class of live stock. Under 
the stimnliiB of war conditions, the total area of agricultural 
land in Great Britain shows for the second year in siicceseioii 
an increase after the previous quarter of a century of shrinkage, 
the gain in England and Wales^ being 7,400 acres, which, though 
relatively small, is highly significant of the efforts being made 
throughout the country to bring every available acre into 
cultivation. If to the increase thus recorded in farm lands is 
added the thousands of allotments taken from derelict building 
land, public commons, private parks, &c., the grand total of 

* Although for purposes' of reference Tables I. and II, give details also for 
t he other parts of the United Kingdom, exigencies of space make it necessary 
to confine the review more particularly to England and Wales. 
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additional land under cultivation in 1017 must be very con- 
siderable. The annual agricultural returns are, however, confined 
to holdings exceeding one acre, and in the absence of a special 
return, no statistical measure is available of tlie present area of 
allotments. Apart from the effort to bring wasie land into use, 
the principal objective of the Food Production Department has 
been the ploughing up of grass land, and the results of their 
efforts in this direction on the 1916-17 cropping (tlie Department 
was only established at the beginning of 191 7), are seen in the 
gain in England and Wales of nearly 200,000 acres of arable 
land. Although this is only a tenth part of tlie total increase 
over 1916 which the Food Production Department hope to 
secure for the 1918 crops, it is a satisfactory earnest of what 
will be accomplished now that the difficulties in supplying 
tractors and labour are being overcome. The net transfer of 
permanent grass to amble land in 1917 was 187,000 acres, which 
was three times the amount broken up in the previous year, 
with the cumulative result that the total area of pasture land in 
England and Wales in 1917 was the smallest for ten years past. 

Turning to individual crops it will be noticed that there 
was an addition of 50,000 acres (about per cent.) to the 
Wheat area in the United Kingdom as a whole, and that even 
this somewhat disappointing result w^as only secured by 
increases in Ireland and Wales, England, the predominant 
partner in wheat growing, actually suffering a shrinkage of 
7,000 acres. The acreage under wheat in England in 1917 was 
no less than 267,000 acres (12 per cent.) below the high record of 
1915. Barley, despite the lessened demand for alcoholic 
distillation, showed an increase in every country except Scotland, 
the gain in England and Wales being nearly 130,000 acres 
(10 per cent.), which is particularly significant when it is 
remembered that there was a gain of 1(X),000 acres in the 
previous year. In the area sown to Oats there was also a very 
considerable increase, the figure for the United Kingdom being 
over 600,000 acres, or nearly 15 per cent, above that of 1916. 
Although the greater part of the increase was in Ireland, Great 
Britain did well, and the gain of 174,000 acres in England and 
Wales made the total area under oats south of the Tweed the 
highest since 1904, and the area in 1917 has only been exceeded 
twice in the last thirty years. Rye is comparatively unimportant 
in the. United Kingdom, but here again an increase (3,000 acres) 
was shown. Taking the four corn crops together, the total 
acreage under corn in 1917 in the United Kingdom as a whole 
was 8,761,000 acres, an increase of 81 7,000 (or over 10 per cent.) 
on 1916. In England and Wales the increase was 310,1)00 acres, 
making the total acreage under corn over 100,000 acres greater 
than in any year since 1900, 
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Of the pulse crops Beans again showed a considerable 
shrinkage, and the area sown in England (209,000 acres) is the 
smallest on record. The total decline of beans in England 
since 1914 now amounts to over 83,000 acres (nearly 30 per 
cent.). Peas showed the slight increase of 18,000 acres in 
England, but the area was 38,000 acres less than before the 
war. The combined area under the two pulse crops in England 
in 1917 was some 340,000 acres, as against an average of 

230.000 acres in the three years preceding the war. The 
stimulus given to the cultivation of the Potato by the famine 
of last Spring is demonstrated effectively by the increase in the 
area planted in the United Kingdom as a whole of over 

220.000 acres (20 per cent.). In England alone 74,000 acres 
(18 per cent.) were gained, and in Wales 6,000 acres (21| per 
cent.). Not only was the drop of 36,000 acres between 1915 
and 1916 thus completely nullified, but in the result the area 
planted with potatoes in England and Wales in 1917 was 

74.000 acres greater than the average of the five yearn preceding 
the war, and was the highest ever recorded. The total area 
under this ubiquitous food crop in 1917 must have also been 
very considerably augmented by the war allotments, on which 
in most cases it was by far the most popular experiment. 

Adding the corn crops to potatoes, the total area in England 
and Wales in 1917 under the crops most immediately available 
for human food was 6,500,000 acres, an increase of 250,000 aci'es 
compared with the average of the five years preceding the 
outbreak of war. 

The principal Root Crops showed a fairly substantial increase 
in England and Wales, turnips and swedes increasing by 

34.000 acres (just over 3^ per cent.), and mangolds, after having 
declined considerably both in 1915 and 1916, reviving by 

11.000 acres in 1917. The extent of the three crops together, 
however, was 116,000 acres (8 per cent.) less than in 1914. 

Similarly to permanent grass, the Rotation Grasses were 
drawn on for the increased corn and potato acreage, and the 
area under clover, sainfoin, &c., in Great Britain as a whole, 
fell by 83,000 acres, although there was a small increase in 
Scotland. In England and Wales there was a loss of 91,000 
acres, which, however, was not sufficient to cancel the increase 
of 232,000 acres in the previous year, with the result that the 
area in 1917 was still over 100,000 acres greater than in 1914, 
thus showing that there is still a margin in hand which would 
allow of a further reduction in order to free additional land for 
more essential crops. 

Of the minor crops in England and Wales, Vetches and 
Tares again dwindled, the area under those crops being a lower 
record than even in 1916. The Small Fruit acreage has also 
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shrunk regularly since the outbreak of war, aiul tlie area so 
allocated in 1917 is the lowest since 1904, 

After the very great extent of land left as bare fallow in 

1916, it is satisfactory that the area so idle was reduced in 
England and Wales in 1917 by 67,000 acres, which, however, 
still leaves the total area under recuperation 15,000 acres more 
than in 1914, and 30,000 acres more than the average of the 
five years preceding the war. 

Live-Stock. 

The total number of Horses (excluding tion-agri cultural 
horses) on farms in Great Britain again increased in 1917, the 
addition of 31,000 on the previous year bringing the total up to 
nearly 1,324,000, a figure practically equal to that of the year 
before the war, and especially notewortliy in view of the fact 
that the number of horses had dropped steadily from over 
1,550,000 in 1909 to only 1,210,000 in 1915. Of the total horses 
in 1917 there were over 930,000 actually in use for farm work 
(including mares for breeding), the increase of 25,000 being 
made up of 2,000 in Scotland, and 23,000 in England and Wales, 
which, considering the drain on agricultural horses for military 
purposes in the early part of the war, is by no means an unsatis- 
factory position. Stallions also increased slightly, the net gain 
in England and Wales being about 150 (nearly 2 per cent.), and 
it may be recalled, moreover, that in the previous year there 
was an increase of about 7 per cent, in the number of such 
horses. With further reference to the prospects of supplies of 
horses in the near future, it will be noted that there was a 
general increase in the number of unbroken horses of one year 
old and above, the gain in England and Wales being 11,000 
(5 per cent.). This result was the natural sequence of the large 
increase of foals in 1916, when there were 11 per cent, more 
than in 1915. The number of foals in England and Wales in 

1917, however, showed a decline of over 5,000 (6 per cent.). 

In view of the present meat shortage, the Cattle I'etnrns are 
of special interest, although probably the position in June, 1917, 
when the statistics under review were collected, has changed 
considerably by now. At the date to which the returns relate, 
the total number of cattle in Great Britain, although showing a 
slight decrease (5,000), was practically as great as in the record 
year of 1916, and was 470,000 greater than in the June before 
Bie war. Despite the adverse conditions due to the war, the 
thriving British cattle industry has thus, at the end of three 
years of war, proved more prosperous than ever. The slight 
decrease in the total, as compared with 1916, was confined to 
Scotland and Wales, there having been a further increase in 
England of over 20,000 head. Unfortunately, the milking herd 
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was again reduced, the number of cows and heifers in milk in 
Great Britain falling by 32,000, or 2 per cent. There has been 
a decline in the milking herd each year during the war, and the 
total number in England in 1917 was 67,000 less than in the 
June preceding the outbreak of war. On the other hand, the 
breeding prospects improved, there being an increase in the 
number of cows and heifers in calf of 68,000 in Great Britain 
as a whole, and 59,000 in England and Wales alone, the total 
numbers in the two latter countries standing at 633,000, as 
against 576,500 in 1914. As far as beef cattle were concerned, 
although the supply of mature beasts (two years old and over) 
fell by nearly 9,000 in Scotland, and by 2,000 in Wales, it 
increased by 28,000, or almost 3 per cent., in England, the net 
change in Great Britain as a whole being an increase of over 

1 7.000, making an increase of 130,000, as compared with the 
pre-war figures. The young stock of one year and under two 
increased in Wales by 3,000, but in England, notwithstanding 
the increased number of calves in 1916, the young stock in 1917 
declined by over 33,000 (3 per cent.). The number of calves in 
1917 declined all round, the decrease in Great Britain being 

33.000, and in England and Wales alone 29,000, against an 
increase in the latter countries of 6,000 in the previous year. 
In the result, however, as the number of calves in England and 
Wales had increased from 1,270,000 in 1914 to 1,340,000 in 1916, 
it was in 1917 still about 40,000 above the number returned in 
the June preceding the war. 

.Vfter having steadily increased up to 1916 by over a million 
above the record minimum number of 1913, the number of 
Sheep in Great Britain in 1917 declined shai’ply by over 960,000, 
and stood at about 250,000 less than in June, 1914. The net 
falling- off was general in the three countries, being relatively 
highest in Wales, where over 5| per cent., or 212,000 were lost. 
Ill England the lose was 570,000 (4 per cent.). The decline 
was, however, not uniform among tlie different categories. 
Breeding ewes, for instance, continued to increase in Scotland, 
although shrinking by 40,000 (nearly 2^ per cent.) in Wales, 
and by 140,000 (2^ per cent.) in England. At the same time, 
the numbers of ewes in England and Wales were still well above 
those in 1915 and 1914. Sheep for mutton (animals one year old 
and above) fell by 75,000 (1^ per cent.) in Great Britain as a 
whole, but as the numbers were still 86,000 above those of 1914, 
the outlook for home mutton supplies during the present winter 
was not unsatisfactory compared with normal years. In Eng- 
land, indeed, the number available increased by 14,700, and this 
is particularly noticeable as following an increase of over 
300,000 in 1915, Lambs declined all round, the total in Great 
Britain being 722,000 less than in 1916. In Wales the loss was 
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as much as 9 per cent., although the greatest absolute decline 
was in England (450,000). 

pigs have been more seriously affected by war conditions 
than the other class of food animals, and for the third succes- 
sive year the numbers kept showed a serious diminution, the 
loss of a further 263,000(11 per cent.) in Great Britain, bringing 
the total down to 600,000 below that of 1914. The decline was 
particularly heavy in England where 240,000 less were kept 
than in 1916. Although, of course, the pig stock is capable of 
much more rapid renewal than that of cattle and sheep, the 
prospects of the supply of pork iu the near future were affected 
adversely by the fall in the number of breeding sows of 30,000 
(10 per cent.) in Great Britain, and of 29,000 (10 per cent.), in 
England and Wales alone, the numbers in the latter countries 
being in June, 1917, 86,000 less than in the corresponding 
month in 1914. The number of bacon pigs was sijnilarly 
reduced, and in England there were nearly 250,000 less than in 
rhe previous year. 

Produce of Croph. 

Although the total production of Wheat iu the United 
Kingdom in 1917 (see Table II.) showed an increase of over 
half a million quarters on that of the previous season, it was still 
1,200,000 quarters below the record of 1915, and in spite of the 
imperative necessity of increasing the home wheat supply, the 
total was only 600,000 qu aiders (8 per cent.) above the average 
of the live years preceding the war. This somewhat dis- 
appointing result was due in part to the relatively small recovery 
of 50,000 acres of the 430,000 acres lost in 1915, and in part to 
the yield per acre again being poor. In England, separately, 
the out-turn per acre was bushels better than in 1916, but 
was 1,^ bushels below the average of the previous ten years. 
The total crop in that country was nearly 300,000 quarters above 
that of 1916, but was 140,000 quarters belowthe pre-war average. 
Iu Scotland, where the yield per acre is usually the highest in 
the United Kingdom, a good average yield of 40 bushels was 
realised, a satisfactory improvement of 4 bushels over the poor 
results of J916, and this, coupled with the slightly increased 
acreage, gave a total production in the northern half of Great 
Britain of 20,000 quarters above that of 1916. The revival in 
the acreage under Barley, despite the yield being again sorne- 
Nvhat inferior, resulted in the total crop of that cereal in the 
United Kingdom, in 1917, being over 570,000 quarters (8^ per 
cent.) above that of 1916, In Great Britain alone the yield per 
acre was even lower than in 1916, but the increased acreage 
resulted in the total production being over 400,000 quarters 
above that year. Compared with the average of the five years 
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preceding the war there was a total deficiency in Great Britain 
of 700,000 quarters (10 per cent.), this being due mainly to the 
heavy reduction of nearly 20 per cent, in the acreage which took 
place in 19J 5. In England and Wales the yield per acre wag 
particularly poor, being lower than the meagre out-turn of 1916 
by two-thirds of a bushel in England, and by over 1^ bushels in 
Wales, and in both countries the yield was over 2 bushels per 
acre below the ten-year average. Scotland, which in 1916 had 
suffered the worst yield on record for that country, by com- 
parison with England and Wales secured a very satisfactory 
result in 1917, the yield per acre coming out at the good average 
of 35^ bushels, and being almost b bushels above the yield of 
1916, 

Contrasted with the under-average yields of wheat and 
barley, the United Kingdom Oat crop in 1917 was extremely 
satisfactory, being bushels above the ten-year average, and 
2^ bushels above the previous year. Coming, as this did, in 
conjunction with the highest recorded acreage under that crop, 
a record was also established in the total production, the crop of 
26,000,000 quarters not only being 4,700,000 quarters (over 20 
per cent.) above that of 1916, but also 5,000,000 quarters above 
the average of 1910-14. The net result was largely due to the 
heavy increase in Ireland, but in Great Britain by itself the 
yield per acre was a good average, and there was an increase in 
the total production as compared with 1916 of 1,375,000 
quarters. This increase, however, was, as far as England and 
Wales were concerned, entirely due to the increased acreage, 
the average yield per acre in those countries again being some- 
what below average. Scotland had an even more satisfactory 
result than with her wheat and barley, as the yield per acre of 
oats in that country was over three . bushels above the ten-year 
average, and no less than five bushels above that of 1916. In 
Scotland, as with Ihe United Kingdom as a whole, the total pro- 
duction of oats in 1917 was the largest on record, and in England 
and Wales it was the largest since 1907. 

Taking the three corn crops as a whole, and converting their 
production from quarters into the actual equivalent weight of 
grain, it will be found that the total weight, of potential bread- 
stuffs (excluding potatoes) produced in the United Kingdom in 
1917 was 132,626,000 cwts., as compared with an average of 
118,954,000 cwts, per annum in the five years preceding 
the war. 

The area of Beans retained for harvesting in Great Britain 
in 1917 was 24,500 acres less than in 1916, and reached a total of 
only 209,000 acres, as compared with an average of 280,000 acres 
in 1910-14. The bulk of this crop is grown in England, where 
the out-turn proved to be the most disastrous on record, the 
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average yield per acre being only 17 bushels, a reduction of 

bushels compared with 1916, and of 12 bushels (10 per cent.) 
oil the ten-year average. This, together with the reduction in 
the acreage harvested, resulted in a deficiency of 426,000 
qiiiirters (over 50 per cent.) compared with 1016, and of 
510,000 quarters (55 per cent.) compared with the average of 
11)10-14. 

Peas are almost entirely confined to England, where the 
acreage harvested, which had steadily declined during tlie first 
years of the war, showed in 1917 a revival, as compared with 
11)16, of 16,000 acres (20 per cent.), the total being, however, 
still 96,000 acres below the area in 1914. Althougli not such a 
failure as beans, peas also did badly, the average yield per acre 
being nearly three bushels below 1916, and over four bushels 
below the ten- year average. As a consequence the increase 
compared with 1916 of 20 per cent, in the acreage harvested 
resulted in the production increasing . by only 7 per cent. 
(16,000 quarters,). The total production was 170,000 quarters 
(38 per cent.) below the average in 1910-14. 

In striking contrast to the failure of 1916, the production of 
Potatoes in 1917 was the largest on record, the increase in the 
United Kingdom as a whole being 3,134,000 tons (57 per cent.). 
The total crop was 1,000,000 tons above the previous record of 
1913, and over 1,500,000 tons above the average of the five 
seasons preceding the war. Man’s efforts in increasing the 
acreage over that of 1916 by 20 per cent, were strongly 
seconded by nature, the average yield per acre in the United 
Kingdom exceeding that of the previous year by IJ tons (over 

30 per cent.), and being over half a ton above the average of 
the last ten years. Nearly half the crop was produced in 
Ireland, which accounted for 1,720,000 tons of the total increase 
over 1916. The greatest proportionate increase was in 
Scotland, where the average yield per acre improved by nearly 

31 tons, with the result that although the acreage planted in 
diat country was not more than 14 per cent, above that of 1916, 
the total production was more than doubled. England, which 
had not suffered such a disastrous yield as the other parts of the 
United Kingdom in 1916, nevertheless also showed a satisfactory 
improvement compared with that year, the average yield per 
acre increasing by over half a ton, and being two-fifths of a ton 
above the ten-year average. This, together with the gain of 
20 per cent, in acreage, resulted in the total farm production in 
England increasing by 772, 0(H) tons (over 30 per cent.). Wales 
also did well, with a yield of practically a ton per acre more 
than in 1916, and an increased total production of 63,000 tons 
(almost 50 per cent.). As already pointed out, no particulars 
are available of the acreage under potatoes other than on farms, 
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but aa the allotment crops would have, of course, shared in iht 
general favourable Aveather conditions of li)17, the addition ro 
the total crop from this source must have been very appreciabk 
even in proportion to the heavy increase in farm crops. 

The yield per acre of Turnips and Swedes in Great Britain 
in 11)17 Avas avcU over the average, and Avas over half a ton 
above the slightly under-average ci'op of the previous year, 
This, together Avith the increased acreage, resulted in an 
increase in the total production in Great Britain of I,3d4,d0(i 
tons (7 per cent.). The increase was entirely due to tlit? 
exceptionally high yield in Scotland, Avlicre the out-turn per 
acre was more than live tons above that of 1916, and three 
above the ten -year average. In l)oth Kn gland and Wales the 
yield per acre Avas under the average by about tAvo-thirds of a inn. 
and Avas over a ton below that of 1916. In Kngland the inferior 
yield nullified the increased acreage, and the total production 
fell by 734,000 tons (6 per cent.), The acreage itself decreasoi] 
in Wales, and the production in that country declined by nearly 
100,000 tons. Compared Avith the average of the five years 
preceding the Avar, the total production in England and Wale? 
decreased by 1,200,000 tons (10 per cent.). 

Mangolds yielded an excellent crop throughout the country 
in 1917, the yield per acre in England and Wales alone (veiy 
little mangolds are groAvn in Scotland) being 2^ tons above 
even the good average crop of 1916, and which following on ilie 
slight increase in the acreage resulted in an increase in. the 
total crop in those countries of 1,140,000 cwt. (16 per cent.). 
Even though the increase in the acreage was insufficient m 
counteract the steady decline in the area sown during the firsi 
two years of the war, the highly satisfactory yield per acre in 
1917 resulted in the total production Itcing the highe^i 
since 1912. 

FolloAving the excellent crops of 11116 the Hay producdoii 
in 1917 Avas very disappointing. Although the yield per acre 
ill Great Britain from clover and rotation grasses Avas only 
slightly beloAV average, it Avas nearly 4^ cAvt. below the bunijier 
yield of 1916, and together with the reduced acreage resulted in 
the shrinkage in the total production of 596,000 tons (16 per 
cent.). In England separately, where the yield per acre Avns 
also under average, and about 4| cwt. below that of 1916, rlie 
shrinkage was 463,000 tons. Meadow hay gave very inferior 
returns in 1917, the yield per acre in Great Britain being over 
1^ CAvt. beloAV the ten-year average, and over 3 cwt. belu\v 
that of 1916. And although the total area reserved for moAvinji 
Avas only slightly less than in that year, the total production 
fell by 820, OW tons (13 per cent.). The reduction in England 
aloiiie;Wa8 over 700,000 tons. Adding ‘‘seeds” and meadiov 
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■huy together, the total production of hay in Great Britain in 
lit] 7 was 8,456,087 tons, being a reduction of 1,415,000 tons 
(^14 per cent.) on the 9,872,440 tons produced in the previous 
year. In England alone the total hay production fell from 
7,1)72,262 tons in 1916 to 6,807,805 tons in 1917, and in Wales 
from 865,327 tons to 747, OtK) tons. 

Hops in 1917 (see Table III.) proved an e?iLtremely satis- 
factory crop, the yield per acre being over 4 cwt. above even 
ilie over-average yield of 1916, and being 50 per cent, better 
than the ten-year average. There was, nevertheless, owing to 
the Order compulsorily curtailing the acreage to half of that 
grown in 1914, a considerable decrease in tlie total production. 
The extent of the decrease in production which the smaller 
acreage must necessarily entail in normal seasons was, however, 
largely obscured in 1917 by the very high yield per acre, and 
the reduction of 87,137 cwt. in the total production compared 
with 1916 was only equivalent to 28 per cent, of the 1916 crop. 
Compared wdth the average of the previous tea years tlie total 
production in 1917 fell by 133,600 cwt, (37 per cent.). 

Pricks in England and Walks. 

Corn (Tables IV. and V.), The steady upward rise in the 
price of Wheat which had been proceeding from the completion 
of the 1916 harvest to the beginning of January, 1917 (the 
average price having increased from 59s. per quarter at the end 
of August, 1916, to 76s. per quarter in the first week of the 
following January) was not maintained during January, but 
by the end of February the price again commence<l to rise, and 
by the middle of .April it reached the remarkable figure of 
S5s. 2d. Tills was the highest avei’age recorded since the close 
<*f the period of the Napoleonic wars, and was 51s. lOd. more 
than the average price ruling in the five years before the war. 
On April 16, however, the Food Controller issued an Order 
restricting the price of wheat of the 1916 crop to 78s. pej' 
quarter of 480 lb., and after a week or two of adjustment for 
tniTisactions already commenced, the price fell accordingly and 
reniained at about 78s. until the 1917 harvest was ready. An 
Order was issued on August 14 restricting the price of 
wiieat from the current harvest for delivery before December 
1, 1917, to 73s. 6t7. per quarter of 504 !b,, i.e., 70s. per 
imperial quarter of 480 lb. As practically all the 1916 crop 
was by then on the market, the corn being sold was mostly that 
from the new crop, and the price accordingly soon fell to the 
ueighbourhnod of 70s., where it remained until December. The 
Order having provided that wheat for* delivery in December, 
1917, and January, 1918, could be sold up to a maximum 
‘quivalent to nearly 71s. per imperial quarter, the price at 
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Table L— Acreage under Crops and Grass; and Number of Live 

Scotland, Great Britain, Ireland, and the United Kingdom 



England \ 

Wales 

Scotland ■* 


1917 

1916 ! 

1917 

1916 1 

1917 

1916 

Total Area (excluding water) 

Acres I 

.12,387,409 _ i 

Acres 

4,750,165 

Acres 

19,009.683 

Total Acreage under Crops 1 
and Grass 1 1 

3i322,870 ,24,317,993 | 

2,758,611 

2,760,091 

4,776,323 

4,775,506 


10,4.HH9 

10,302,153 : 

791,957 

748,948 

3,360,562 

3,303 741 

Permanent Grass i . . . 

13, 808,721 

14,015,840 j 

1,966,6.54 

2.007,143 

1,415,761 

1.471,765 


1,854.870 

1 

1,862,211 ' 

63,615 

49,997 

60,931 

63.083 ■ 


1,304,680 

1,244,039 i 

05,106 

87,437 

159,135 

169,739 ■ 


•2,012,719 

1,862.502 ' 

246,190 

222,172 

1,041, ‘.m 

990,589 

Hye 

95,138 

52,840 

875 

636 

4,963 

5,742 ' 

Beans 

209.811 

285.080 

1 1,281 

1,177 

s 6,135 

» 5,440 ■ 

Peas 

130.193 

112,068 

806 

615 

396 

591 

Potatoes 

473,842 

399.586 

34.645 

28.362 

147,717 

130,119 

Turnips and Swedes . 

921.658 

885,477 

50,821 

52,682 

414,305 

414,320 

Mangold 

376, ill 2 

366,818 

11.930 

11.319 

2,416 

2,347 , 

Cabbage 

38,332 

46,371 

7.34 

840 

3,477 

4,673 

Kohl-Itabi .... 

14.491 

14,49ii 

66 

109 

1 0 — 

10 — 

Rape . , . . 

59,818 

64,704 

4.850 

6,121 

4.368 

7,862 

Vetches or Tares . 

78,207 

88,484 

557 

6.30 

e 11,901 

» 11,199 

Lucerne . . , , . 

49.997 

53. P'9.5 

306 

272 

6 

13 

Hops 

16,946 

31,352 

— 




Small Fruit .... 
Clover. Sainfoin, and Grasse 

71.211 

72,418 

731 

811 

j 6,810 

7,127 ; 

under Rotation 

2.->26,061 

2,311,207 

273.484 

279.043 

1,487,950 

1,480,329 ■ 

Other Crops .... 

149,482 

180.992 

2,128 

1,792 

2,673 

2.373 ; 

Bare Fallow .... 

351,520 

416,953 

3,772 

4,933 

6,037 

8,195 

Horses used for Agricultural 

No. 

No. 

No. 

No. 

No. 

No. 

purposes^ . . . , 

712,956 

691,737 

83,082 

81.033 

135,418 

133,463 1- 

Stallions* 

6.903 

6.805 

1.446 

1,452 

1,132 

1,131 ^ 

Unbroken 1 One year and above] 193.900 

184.081 

35,092 

34,833 

35.874 

33.380 ' 

Horses j Under one year 

84.063 

88,504 

20,299 

21,.303 

13,698 

14,904 , 

Total 

997,882 

971,127 

139.919 

j 138.621 

180,122 

182,878 I 

Other Horses . . . . 

212,663 

226.633 

32,358 

j 23,185 

23,926 

24.412 : 

Total of Horses . 

1,210,545 

Ti97.760 1 

162.377 

j 161,896 

! 210,048 

207,290 ■ 

Cows and Heifers in milk . 

1,591.308 

1,606,975 i 

240,135 j 

1 248.479 

1 .346,728 

354,408 

Cows in calf but not in milk 

242,338 

225,373 : 

29,199 

26,677 

i 45,143 

41,056 

Heifers in calf . . . . 

Other Cattle:— Two years and 

Xi8,26t' 

291,200 i 

33,554 j 

1 30,078 

1 49,931 

45,312 , 

above . 

„ One year and 

1,016,682 

982,513 1 

83,088 i 

85,252 

230.87S 

259,254 ; 

under two . 

1,148,103 

! 1.171,714 1 

305,219 

202,375 

292,453 

297.620 ' 

„ Under one year 

1,103,790 

1.125,890 

211,472 

218,355 

244,726 

248,724 ' 

Total of Cattle . 

5,424,481 

5,403,665 

802,667 

812,116 

1,209,859 

T2M4': 

Ewes kept for Breeding . 
Other Sheep:— One year and 

5,247,246 

5,382,921 

1.624,783 

1,664,186 

3,027,001 

3,018,780 

above 

2.a32,{)90 

' 2,818,250 

730,530 

' 778,711 

1,212,040 

1.253,7.33 

„ Under one year 

5,422,108 

5,870,783 

1.312,200 

1,436,272 

2,634,193 

2,783.3.51 . 

Total of Sheep 

13,502,344 

14,071,9M 

3,66i,M^3 

3r879,T69 

6,873,234 

7,055,864 , 

Sows kept for Breeding . 

226,693 

253,754 

27,598 

' 29.243 

' 14,794 

‘ 17.588 'i 

Other Pigs 

L509,829 

1,723.712 

154,421 

161,232 

118,161 

128,802 j' 

Total of Pigs . 

1,736,522 

1,977,466 

182,019 

i 190,4^ 

1 132,945 

' 146,390 j' 


1 Not indudiag Mountain and Heath Land. 

* Including Mares kept for Breeding. 

* Above two years old, or intended to be used, for service. 
< Furnished by the Board of Agriculture for Scotland. 

» Figures for Jersey include Water. 
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Stock, as returned on June 4 , 1917 and 19 li), in England^ WaleSy 
iincUvUng the hie of Man and the Channel hkuuh). 


■ 'I'otal Area (excluding water) 


Total Acreage under Crops' 
andGrassi 


Arable Land . 
Permanent Gross 1 


Wheat . 

Barley OT Here 
Oats . 

Rye . 

Beans « 
lY'tis . 

Potatoes . 

Turnips and Swedes 
' jrangold ... 

: Cabbage. Kohl-Rabi & 
Vetches or Tares » 
Hops ... 
Small Fruit . 

Clover, Sainfoin, and 
under Rotation 
Other Crops . 

Bare Fallow . 


Rnpe> 0 


' Horses used for Agricultural 
purposes s 
Unbroken'^ 

Hurses (in- 1 One year and abo'v 
; eluding [ Under one year 
stallions).; 

Total of Hohsks 

j Cows and Heifers in milk or i 

' calf 

. Other Cattle:— 

, Two years and above 
One year and under t-wo. 
Under one year . 

Total df Cattle 


Ewes kept for Breeding . 
Other Sheep:— 

One year and above . 
Under one year. 

TOTAL OF SHEEP 


Sows kept for Breeding 
Other Pigs . 


Total of pios 


Great Britain 

Ireland' 

United Kingdom. 

1917 1 

1916 i 

1917 i 

1916 ! 

1917 

1916 

Acres ! 

Acres 

.Acres 

50,207,247 | 

20,247,294 

76,639,991 » 

31,557,804 

31,849,.590 

14.350,514 14,714,277 

10,332,752' 

46,687,512 

14,606,668 

14,354,842 

5,045,8<39 

5,050.234 

19.748.275 

19.499,475 

17,251,136 

17,494.748 

9, .304,645 

9,664,04:'{ 

26„584,471 

27.188,037 

1,979,416 

1.975,291 

124,082 

76,438 

2,105.929 

2,053.568 

1,618,9.11 

1,501,815 

177,1.35 

150,063 

1,797,227 

1.653,376 

3,300,252 

3.075.263 

1,46,3,737 

1,071.593 

4,789.010 

4.I7I,.3.53 

60,976 

59,218 

7,640 

6,611 

68,797 

65.971 

216,727 

241,697 

1,.365 : 

m 

218,234 

2-12, 803 

13l,:!93 

113,274 

268 

148 

131,714 

113.474 

655,704 

5,58,067 

709.263 

586,398 

1.377,311 

1.155 404 

1,.386,679 

1,3.53,479 

29.3.452 

262.814 

1,688,140 

1.62.3,161 

391.257 

380,484 

93,074 

80,434 

■185,230 

461.823 

125,636 

14,5,176 

25.814 

37,283 

1.52,195 

183.346 

90.665 

100,313 1 

2,fAl8 

2,121 

93.524 

102,629 

li;,916 

31,352 ' 



16,m 

31,352 

78,753 

80,356 

6 17,024 

« 15.567 

11 96,641 

1 96,2,50 

3,987,495 

4.070,639 

2,008,1.39 

2,649,906 

6.037,483 

6,763,011 

204,502 

239,337 

122,208 

199,951 

328.5.33 

351,459 

361,335 

430,081 

~ : 

- 

361,925 

. 

430,495 

No. 

No. 

No. 

No. 

No. 

No. 

931,456 

906,233 

389,711 ■ 

382,271 

1,327,2.52 

1,294,664 

374,407 

261,682 

i 100,931 

83,843 

376,867 

346,962 

118,060 

124,711 

56,530 

1 

67,037 

175,428 

192,589 

1„323,923 

1,292,626 

.547,172 

5,3,3.151 

1,879,547 

1,834,215 

, 2,906,596 

2,870,458 

! 1,591,726 . 

1,611,807 

4,514,553 

4,499,321 

, 1,, 324 648 

1.307.019 

1,010,588 

1,034.376 

2.3.38,207 

2,344,667 

. 1,045.775 

l,071.7i>9 

1 1,102.261 : 

1.120.4H2 

2.756,9:2 

2,801.698 

■1 1,559,988 

1,592,969 

1,202.892 : 

1.203,886 

2,771.4.54 

2,805,854 

7,437,007 

7,442,155 

4.907.466 ■ 

4,970,441 

12,381,186|i2,451,540 

. 9,899,030 

10,065,887 

1,510,940 

1,503,500 

11.444,673 

11,603,904 

.1 4,775,ri60 

4.850,694 

744,987 : 

720298 

5.527.12C 

5,676.513 

.i 9,368,501 

10,090,406 

1, 488,-526 

1,539.907 : 

10,895.451 

11,669,2.38 

.i2i043,091 

25,006.987 

3,74'MS3 

i 3,763,705 ■ 

27,867.244 

28,849,655 

269,085 

300,585 

104,027 

132,246 

374,320 

434,464 

. 1.782,401 

3,013,746 

843,545 

1,158,043 

2,633,696 

3^181.427 

, 2,051,486 

3,314,331 

947,572 

1 1,290,280 

3,ooaoif 

3,615,891 

J 


^ Figures tor Ireland include Orchards. 

’ Furnished by the Department of Agriculture and Technical Instruction for Ireland. 
* Figures for Scotland relate only to Beans harvested as corn. 

» Figures for Scotland include Beans, Mashlutn, 4c.. for Fodder. 

' 0 Kohl-ltabi was not separately distinguished in Scotland. 
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Table II.—Totel Produce, Acreage, and Yield per Acre 0/ 
1917 and 1916, with the Averagt 


Crops 

Total Produce | 

Acreage 

Yield 
per Acre 

Averags 
of the 

Ten Yean 
1907-1918 

1917 1 

1916 

1017 

1016 

1917 

1916 ; 

WHEAT. 

Qrs. 

Qrs. 

Acres 

Acres ; 

Bush. 

Bush. 

Bush. 

England .... 

6,954,184 

6.657,781 ] 

[,854,870 : 

1,862,211 

29-09 

2860 

31-49 

Wales .... 

210,465 

177.627 

68615 

49,997 

36'47 

28-42 

27-71 

Scotland .... 

304,169 

288097 

60,931 

€3,089 

39-94 

35-00 

39-79 

GRBA.T Britain . . i 

7,468,818 

7.118,505 

1,979,416 

1,975,291 

30-19 

28-83 

31-66 

Ireland . , . | 

571,607 

353,379 

124,082 

76,433 

36-85 

30 98 

3712 

United kingdom . 1 

8,040,426 

7,471,884 

2,108498 

2,051,729 

3068 

29-13 

31-74 

BARLEYS 








England .... 

6,198 744 

4,849,962 

1,364,722 

1.244.839 

30-48 

31-17 

32-5.5 

Wales .... 

340,770 

330,964 

95,166 

87.437 

28-66 

30-28 

30-73 

Scotland .... 

704,788 

647,146 

169,135 

169,735 

36-44 

30-50 

36-31 

Great Britain . 

6,244.302 

6,828,071 

1,619,023 

1,601,811 

30-84 

3105 

32-77 

Ireland .... 

944,776 

784,479 

177,136 

150,003 

42-67 

41-82 

42-86 

UNITED KINGDOM . 

7,189.078 

6,612.650 I 

1,790,158 

1,651,874 

32-00 

32 03 

33-75 

OATS. 



i 





England .... 

1 9,812,408 

9,412,818 

2.012.027 

1,862,489 

1 39-00 

40-43 

40-66 

Wales .... 

1 1,054,367 

998176 

246,190 

222,172 : 

34-26 

36-94 

36-2i 

Scotland .... 

8446,931 

4,527,538 

1,041,343 

990,589 

41-85 

36‘56 

38-40 

GREAT Britain . 

16,318696 

^14,938529 

8300,160 

8075,260 

39-54 i 

! 38‘80 

39-52 

Ireland .... 

9,708,913 

! 8,395,253 

1,468737 

1,071,593 

63-00 

i 47-74 

60-00 

United Kingdom 

29,022,609 ; 

21.333.782 

i763,897 

4,146,843 

43-70 

4110 

42-25 

BEANS t. 








England ... 

433,741 

858835 

202,331 

227,612 

17-11 

30-19 

29-41 

Wales 

1 3,569 

3,543 

1,068 

974 

26-73 

20-09 

27-47 

Scotland .... 

29,879 

24,447 

6,135 

5,440 

38-70 

35-95 

36-58 

Great Britain . 

46S.989 

886,824 

209,534 

234,026 

17 -79 

30 32 

29-60 

Ireland .... 

8,090 

5,748 

1,,366 

998 

47-41 

46-08 

42-66 

United Kingdom. 

474,079 

892,572 

210,899 

235,024 

17-98 

30 38 

29-67 

PEAS+. 








England 

375,392 

259,014 

102,374 

84,847 

21-52 

24-42 

25-69 

Wales 

1,503 

1,091 

588 

419 

20-45 

20-83 

22-66 

Scotland .... 

162 

424 

64 

144 

20-21 

23 56 

20-75 

Great Britain , 

277,067 

260,529 

108020 

85,410 

21-62 

24-40 

25-08 

Ireland . . . , 

j 1,050 

561- 

268 

148 

31-34 

30-32 

29-04 

UNITED Kingdom 

1 278,107 

261,090 

103,294 

1 86,558 

2154 



24-41 

25-81 




^ The paruculars for Ireland have been fumiihed by the Department of Agriculture 
and Technical Instruction for Ireland, and those for Scotland by the Board of Agricul- 
ture for Scotland. No Produce Statistics are collected for the Channel islands and th« 
Isle of Man. 

) Including Bere. 

» Excluding a certain area returned as picked or cut green amounting to 7.193 acrei 
in England and Wales in 1917. 
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IV) 


each of the Principal Crops in the United Kingdom^ in 
of the Ten Tears 1907-1916. 


Crops — Jivsd 

Total Produce 

Acreage 

Yield 
per Acre 

Average 
of the 

Ten Yean 

1907-1916 

1917 

1916 

1917 

1918 

1917 

1916 

POTATOES. 

Tons 

Tons 

Acres 

Acres 

Tons 

Tons 

Tons 

England .... 

3.142.323 

2,370,095 

473,342 

3tt9,.586 

e-64 

5-93 

622 

VTaies 

197,672 

134,421 

34,645 

28,362 

.5-71 

4 -74 

6-36 

Scotland ... 

1,110,085 

631,019 

147,717 

130,119 

7'61 

400 

8-29 

Grbat Britain . 

4.450,080 

3, OK, 535 

655,704 

558,007 

6-79 

5-44 

619 

Ireland .... 

4.152,740 

2,433,346 

709,268 

586,308 

.5'86 

4-15 

520 

UNITED Kingdom 

8,002,820 

5,408,881 

1,364,967 

1,144375 

6-30 

4-78 

6-74 

TURNIPS 








AND SWEDES.* 








England .... 

11,413,923 

12,147,635 

918,513 

870,684 

12-43 

13-01 

13-07 

Wales 

749,701 

837,753 

50,810 

52,682 

14-75 

15-90 

15- 43 

Scotland .... 

8,053,160 

5,896,871 

414,305 

414,320 

19-44 

1423 

1641 

Great Britain . 

20,216,784 

18,882.259 

1.383,4.36 

1,340,666 

14-61 

14-02 

14-13 

Ireland .... 

4,621.834 

4,435.911 

293,452 

262,814 

15-76 

16-88 

17-33 

UNITED KINODOM. 

24,841,616 

23,318,170 

1,076,888 

1.609.500 

U'81 

14-49 

14-63 

MANGOLD, s 
England .... 

8,263,256 

7,131,711 

375,525 

365,631 

22-00 

19-,51 

1929 

Wales ..... 

218,323 

206,967 

11,928 

11,319 

18'30 

18-^0 

18-07 

Scotland .... 

52,699 

44,240 

2,415 

2.347 

21-02 

18-a5 

19 22 

great Burr AIN . . 

8,534,277 

7,381,918 

389,808 

379,297 

21-89 

10 46 

1 19-20 

Ireland .... 

1.834, 1C4 

1,627,834 

93,074 

80,434 

19-71 

20-24 

1 19-80 

United Kingdom . 

10,368,441 

9,009,752 

482,942 

469.731 

1 21-47 

i 19-60 ' 

19-34 

HAY from CLOVER, ’ 
SAINFOIN, &o, 
England .... 

2.184,070 

3,847,113 

1,504,253 

i ^ 

i 

4,581,815 

jCwt. 
i 29-04 

Cwt. 

' 33 47 

Cwt. 

29-97 

Wides ..... 

221,398 

351,691 

177,644 

1 181,084 

1 21-93 

i 27-00 

2516 

Scotland . 

657,366 

759,910 

421,602 

420,099 

1 31-19 

i 36-18 

31-75 

Great Britain . . ' 

3,062,830 

3,858,714 

2,103,^01 

2,182,798 

j 29-11 

! 33-62 

29-99 

Ireland .... 

1,671,8-J8 

1,828.655 

992,252 

870,266 

! 33-70 

j 42-03 

37-93 

UNITED Kingdom . 

4,734,664 

3,487,369 

3,095,653 

3,053,064 

1 30-58 

35-95 

3243 

HAY firom 








Pbemansnt grass. 








England .... 

4,623,735 

5,325,150 

4,246.066 

4270,042 

1 21-78 

! 24-04 

23-55 

Wales ..... 

525,802 

613,6,36 

548,147 

1 555.946 

; 10-18 

1 22-00 

20-26 

Scotland .... 

243,714 

274.940 

159,744 

159,223 

1 30-.51 

; 34-54 

30-01 

Great Britain . 

5,393,251 

6,213,726 

49.53,957 

49a5,211 

! 21-80 

24-03 

2.3-40 

Ireland .... 

3,030,114 

3,496,777 

1,540,471 

1,535.981 

1 30-34 

45-53 

43-44 

United Kingdom . 

8,423.365 

9,710,503 

6,494,428 

6,521,192 

j 25-90 

29‘78 

28-13 

HOPS. 

England^ .... 

Cwt. 

220,719 

I 

Cwt. 

507,856 

16,946 

31,352 

i 13-02 

9-82 

( 

0-50 


* Excluding a certain area returned as picked or cut green amounting to 28,0iJ7 
acres in England and Wales in 1917. 

» Excluding certain areas on which the crops were grown for the production of seed, 
amounting to 3,343 oores of turnips and swedes and 1,^ acres of mangold in Kngland 
and Wales in 1917. 

• No Hops are grown in any other par* of the United Kingdom. 
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Table \l\.— Estimated Total Production 0 / Hops in the Yean 
1917 and 1916, with the Acreage and Estimated Average 
Yield per Statute Acre^ in each County of England in 
which Hops were grown^ 



Esciniftted total 
produce 

> Acreage returned on < 
4i)j June 

Eatiinated averai^c 
yield per acre 

COVHTIKS, 







1917 

: 1916 

^ 1917 

1916 

1917 

1916 


Cnt, 

Cwt. 

Acres 

Acres 

Cwt. 

Cwt. 

.East . 

31,1 Ifi 

1 53,511 

! 2,351 

5,326 

13'24 

1005 

j Mid. . . . 

59,f)9t) 

1 68,980 

3,667 

6,467 

16-28 

1067 

K«nti Weald . . 

59,084 

1 73,598 

! 4,447 

7,706 

13-29 

9'55 

' Total, Kent 

140,890 

1 196,089 

1 10,465 

19,499 

14-32 

10-06 

Hants . . ... 

11.578 

; 15,517 

1 790 

1,380 

14-66 

11-24 

Hereford 

i 39,536 

■ 42.633 

■; 2.629 

1 4,645 i 

i 11-23 

9-22 

Surrey .... 

1,474 

; 3.562 

189 

: 420 i 

j 7-80 

8'36 

Susses .... 

16,049 

: 25.816 

1: 1,478 

2,656 i 

1 10-86 

9-72 

Worcester , 

11762 

23,162 

: 1,342 

i 2,643 ! 

j 8-76 

8*77 

Other Counties ^ 

424 

857 

j: 63 

i 103 ; 

1 

i 8-00 

8'32 

Total . . 

220,719 

i 307,858 

i 16.946 

i 31,352 • 

1 1 

j 

j 13-02 

9‘82 


1 OlouceHter, Salop and Stafford. 


Table IV. — Average Prices of British Corn per Imperial 
Quarter in England and Wales^ as ascertained under the 
Corn Returns Act^ 1882, in each Week of the Year 1917. 


Week ended 

Wheat 

Barley 

Oats 

Week ended 

Wheat 

Barley 

OatB 

January 6 . 

■ 1 76 

d. 

0 

f. d. 
66 4 

1. d. 
47 1 

July 7 . . . 

78 

d. 

1 

«. d. 
69 5 

1. d. 
55 3 

January 13 . 

■ ^ 75 

8 

65 7 

47 2 

July 14 . 

'/« 


70 10 

55 1 

January 20 . 

- : 75 

H 

64 9 

47 4 

July 21 . . . 

78 

3 

72 1 

55 2 

Janu;iry 27 . 

. : 75 

10 

64 5 

47 8 

July 28 . . . 

78 

3 

65 7 

55 2 

February 3. 

- ; 7^’ 

10 

64 0 

47 3 

August 4 

78 

2 

.3 6 

55 0 

February 10 

■ : 76 

0 

63 6 

46 11 

August 11 

78 

4 

76 1 

55 0 

February il . 

. i 76 

3 

63 8 

47 3 

August IS . 

'/« 

7 

68 11 

55 6 

February 24 . 

. i 76 

9 

63 9 

47 8 

August 25 . 

V6 

7 

70 7 

54 7 

March 3 

. i 77 

4 

64 0 

46 0 

September 1 

72 

1 

60 4 

49 0 

March 10 

i 78 

0 

63 7 

48 7 

September 8 

71 

6 

59 3 

40 7 

March 17 

- i 78 

10 

64 1 

49 4 

September 15 

70 

7 

57 2 

45 0 

March 24 

. i 60 

3 

65 0 

50 4 

* September 22 

7ii 

8 

56 10 

45 8 

March 31 , 

, ‘ 81 

5 

71 10 

51 10 

1 September 29 

70 

6 

58 6 

44 ? 

April 7. 

, 84 

4 

69 11 

65 1 

1 October 6 . 

70 

8 

57 9 

44 9 

April 14. 

. i 85 

2 

71 10 

67 2 

October 13 ■ 

71 

0 

68 6 

44 0 

April 21. 

. i 84 

10 1 

70 6 

09 8 

1 October 20 . 

70 

8 

59 3 

44 1 

April 28. 

. i 81 

1 

! 69 5 

58 6 

1 October 37 ■ 

70 

10 

60 1 

43 0 

May 6. . 

. ^ 77 

7 . 

: 64 4 

54 9 j 

; November 3 

70 

4 

59 11 

43 4 

May 12 . 

, ■ 78 

0 1 

' 64 11 

55 2 1 

November 10 

70 

3 

60 2 

43 11 

May 19 . 

, 1 77 

1 

! 64 10 

55 2 

j November 17 

70 

3 

60 2 

45 0 

May 26 . . 

. : 78 

0 ! 

64 9 

54 11 : 

{ November 24 

70 

2 

59 9 

43 1 

June 2 - 

. ! 78 

0 

^ 1)5 11 

54 11 

December 1 

70 

2 

59 3 

44 6 

June 9 . 

. i 78 

0 

67 7 

55 0 , 

December 8 

70 

7 

58 7 

43 5 

June 16 . 

. j 78 

2 

1 75 6 

65 1 

December 15 

71 

2 

58 0 

43 fi 

June 2.3 . 

. ' 76 

1 1 

’ 75 0 

55 2 

December 23 

71 

1 

57 7 

44 2 

June 30 . 

. i 78 

3 

73 11 

55 1 

December 29 

71 

1 

57 7 

1 

44 10 






Average of year. 

75 

9 

■■ 64 9 

49 10 
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Tablk V. — Average Annual Prices per Quarter and Total 
Quantities of British Corn returned as sold in the Totvns 
in England and Wales making Returns under the Corn 
Returns Acty 1882, in the Tears 1912 — 1917. 


iBdTB 

Whsat 

Barley 

Oats 

Wheat 

Barley 

Oats 


t. 

d. 

s. 

d. 


d. 

Qt». 

Qrs. 

Qri. 

1912 


9 

30 

8 

2i 

6 

2,365..59G 

2,155,572 

630,775 

1913 

31 

8 

27 

3 

19 

1 

2,511,297 

2,948,930 

639,298 

1914 

34 

11 

27 

2 

20 

11 

3,027,976 ■ 

. 3,403,072 

1,164,361 

1915 

52 

10 

37 

4 

30 

2 

3,225,198 

2,552,128 

1,181,480 

191G i 

58 

5 1 

; 63 

6 

33 

5 

3,000,391 ■ ! 

I 2,182,218 

1,129,096 

1917 

: 75 

9 

64 

9 

49 

10 

2,386,196 i 

2,416,966 

823,072 


Table YL — Annual and Septennial Average Prices per 
Bushel of British Corn in the Years 1912 — 1917, with the 
Value of £100 of Tithe Rent-charge, 



i 

Annual 



l| 

Septennial 


1 

Value of 


average price 



average price 


titVie rent-charge of £100 

Tears 

1 


1 








Calculated on 

Calculated on 


Wheat 1 Barley 

Oats 

; Wheat 

Barley 

' Oats 

1 annual 

septennial 












average 

average 


i 

1 . d. ■ 

1 . d. 

I. 

d. 

j. 

d. 

>• 

d. 

*. 

d. 

£ 1 . 

d. 

£ 1 . d. 

1912 

4 4 j 

3 10 

2 


4 

Oi 

3 

3 ' 

2 

4 

85 8 

7 i 

74 14 9| 

1913 

3 111 1 

;3 4| 

2 


;4 

1 ! 

|3 


2 


76 3 

61 

76 16 4 

1914 

4 4^ 

i3 H 

2 

n 

j4 

2 

3 

n 

|2 

4| 

80 16 


77 1 41 

1915 

6 7ii 

|4 8 

3 

or 

^4 

61 ! 

i 3 

6^- 

! 2 

7i 

116 7 

21 

83 2 6| 

1916 

7 31' 

16 8i 

4 

2 

j 4 

11 


Oi 

2 101 

141 8 

91 

92 1 O} 

1917 

9 511 

i8 1 ■ 

6 

2 | 

15 

81 

;4 

n 

'3 

51 j 

188 9 

71 

109 3 11 


[CoiiliiHK-d Iruiti jiage 115,1 

the end of December rose accordingly to that figure. The bulk 
of the transactions in wheat in the year 1917 were, of course, 
from the crop harvested in that year, and consequently the con- 
irolled price of 70s. to 71s. per imperial quarter for (hat crop 
resulted in the average for the year, as a whole, coming out at 
considerably below the prices realised for the 1916 crop both 
before and after it was controlled. The resultant average of 
75s. ^d. was, however, over 17», above the average price realised 
in 1916, and was 42s. 5d. above the average of the five years 
preceding the war. Barley prices, which like those of wheat, 
had steadily risen up to the end of December, 1916, opened 
comparatively quietly in 1917, and as late as the second week in 
March were nearly 3s. per quarter lower than at the end of 
December. By the week ending April 14, they had risen to 
71s. lOci., the highest ever recorded, and 15s. higher than the 
previous maximum of the year 1813, and 44s. lOd. more than 
the average price in 1909-13. The Food Controller’s Order of 
April 16 restricted barley to a maximum price of 65s. per 
imperial quarter of 400 lbs. and prices fell accordingly during 


[Continaed ou IJ4.1 
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Table y\l— Monthly Averaye Prices of Fat Stock an/i Milkisi 
Cows f 'n Miy/and a/fd JFa/es durtny /As Fsar 1.917. 

(Compiled from the Beturn of Market Pricen pabliried weekly by the Board of Agricuk-f, 
and Fisheries.) 


DksCBIPTION. I 

Quality 

Jan. 

Fei). 

Mar. , 

Apr. 

i 

May 

June 

July 

Aug. 

s t. 

1 

Oct. 

Xov. 

De(‘. Tfj 

Fat Cattle : 


y T 

stone 

per 

stone 

per 

Atone 

per 

stone 

per 

stone 

per 

stone 

per 

stone 

per 

stone 

per 

stone 

per 

stone 

per 

Btoue 

per 

sloni- 


[ 


1 d. 

s. d. 

s. d 

d. 

K. d. 

a. ,i. 

s (i 

(. d. 

.f, d. 

s. d. 

*. d. 

*. rf 

, 

Polled Scots .1 

1 

17 0 

17 4 

17 5 

17 0 

17 J1 

20 5 

19 7 

18 3 

17 6 

17 1 

18 3 

21 11 


2 

li 6 

16 0 

16 4 

16 3 

16 11 

18 3 

18 3 

17 a 

16 9 

16 4 

17 6 

20 3 


Shorthorns . ! 

1 

16 2 

16 0 

17 0 

16 11 

17 5 

19 3 

19 1 

18 0 

17 8 

17 0 

17 10 

19 li i: 


2 

14 2 

15 5 

15 9 

15 8 

16 2 

17 9 

17 5 

16 5 

16 0 

15 6 

16 4 

18 2 

Herefordfi . 

1 

16 4 

16 7 

18 9 

16 9 

17 2 

19 6 

18 11 

17 8 

17 1 

6 10 

17 8 

19 8 



- 

15 3 

15 2 

15 7 

15 5 

15 U 

17 10 

17 4 

16 2 

15 11 

IS 9 

16 7 

18 2 IS 

Devons . 

1 

16 0 

10 5 

16 9 

17 1 

17 3 

18 6 

18 9 

18 0 

17 6 

17 2 

17 9 

19 4 ; 

: 


2 

14 6 

15 3 

15 5 

15 6 

15 6 

16 11 

17 4 

10 5 

15 11 

15 8 

16 1 

17 9 

i 

Milking cows : 


ijer 

per 

per 

per 

per 

per 

per 

per 

per 

per 

per 

per 

p 



head 

head 

bend 

head 

head 

head 

head 

head 

bead 

head 

head 

bead : h- 

In Milk. . 

1 

£ 1. 

41 10 

£ s. 
42 6 

£ s. 
41 18 

£ H . 

41 18 

£ ». 
43 16 

£ s. 
44 10 

£ t. 

44 0 

£ 1, 
44 9 

£ M. 

45 5 

£ s. 
46 19 

£ s. 
50 11 

£ s.if 

55 14 jli 


2 

33 11 

33 14 

33 3 

33 5 

34 7 

35 5 

34 17 

34 12 

35 8 

36 7 

39 14 

44 -1 


Cal vers , 

1 

IW 11 

3U 14 

38 13 

40 1 

40 16 

41 8 

40 19 

42 5 

42 8 

43 11 

40 17 

49 15 i42 


2 

31 6 

31 U 

30 9 

31 15 

32 16 

33 5 

33 5 

33 12 

34 4 

34 14 

38 2 

39 16 

13 

Other Breode- 















In Milk . . 

1 

41 12 

12 10 

43 1 

43 1 

39 9 

43 19 

40 17 

44 11 

41 1 

45 11 

51 8 

54 12 

M 


■i 

32 8 ; 

31 1 

31 17 

31 17 

31 13 

33 3 ^ 

33 11 

S4 1 

33 18 

34 17 

37 3 

43 14 

34 

(■Jalvers . 

1 

28 0 

29 0 

29 10 

27 10 

28 0 

28 10 

30 0 

_ 

29 0 

- 

32 0 

33 0 29 


2 

26 0 

27 10 

27 0 

26 0 

25 10 

38 10 

27 0 


25 0 

27 0 

28 0 

30 0 


Veal Calves . 

1 

ptT 

lb, 

d. 

per 

Ih, 

d 

per 

lb. 

d. 

per 

lb. 

d. 

1 15i 

per ' 
lb. 
d ; 
16i i 

per 

lb. 

d. 

171 

per 

lb, 

d. 

17 1 

per 

lb. 

d. 

16 

per 

lb. 

(1. 

15} 

per 

lb. 

d. 

15} 

per 

lb. 

' «i. 
15! 

per 

lb, 

d. 

16} 

1 

if 


2 


- 

- 

13i 

14 

151 

15 

14 

14 

131 

14 

143 

li: 

Fat Sheep; 



1 












Downs 

1 

15 

Hi 

15i 

15} 

I7i 

181 

17} 

161 

16} 

16} 

10! 

173 

If 


2 

13f 

13i 

14 

14} 

16} 

161 

16} 

15} 

15 

14J 

151 

16} 

15 

Longwools 

1 

11 

14 

HI 

141 

16} 

17 

161 

15} 

151 

151 

15} 

17} 

15 


2 

13 

12i 

13i 

13i 

151 

15f 

15 

141 

141 

HI 

143 

16 

14 

Crossbreds 

1 

Hi 

HI 

15i 

151 

18 

181 

171 

163 

161 

Id 

16} 

17} 

It 


2 

m 

13i 

Hi 

141 

16} 

16} 

15! 

15 

14} 

14} 

15 

16} 

1 ; 

Fat Has : 


per 

sto^e 

per 

stone 

per 

stone 

per 

stone 

per 
: stone 

per 

stone 

per 
‘ stone 

per 

stone 

per 

1 stone 

per 

stone 

per 

stone 

per i 
stone: sti; 

E icon Pigs 

1 

s. d. 
13 9 

s. d. 
14 11 

d 

15 10 

d. 

16 1 

s, d, 
16 0 

n. d. 

16 0 

A d. 
16 9 

1. d. 
17 4 

1. d. 
18 0 

I. d, 

19 4 

1. d. 

18 10 

s. d. 

'i. 

'16 


2 

12 11 

14 1 

15 0 

15 2 

15 0 

15 1 

15 9 

16 n 

;17 3 

18 6 

18 3 


15 

Porkers . 

1 

14 8 

15 8 

16 6 

16 8 

16 5 

16 7 

17 3 

17 7 

18 5 

20 1 

19 3 


1' 


2 

14 0 

1 

U 11 jl5 9 

]j 10 

15 6 

15 9 

16 4 

16 9 il7 8 

j 

10 2 

18 6 


,1* 


‘ PtiL'ea not available at time of going to pregs. 
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"able VII L— Yearly/ Average Prices of Stock and 
Milking Cows m Pngland and Wales during l^e Years 

im to 1917, 

(Complied from the W^eetlj itetun] of M&rket Prices.) 









i 


Descbiftiow. 

1 

1908 

1909 

1910 

1911 

1912 1 1913 i 

1914 


b 





f 



FAT OATTLK i 

Polled Scots 

1 

per 
stone 
t. d. 

8 2 

per 

stone 
f. d. 

8 5 

per 

stone 
j. d. 

8 9 

per 
stone 
t. d. 

8 S 

per per 
stonel stone 
s- d. i t. d. 

9 3 1 9 3 

per 
stone 
». d. 

9 4 


2 

7 9 

7 11 

8 3 

7 11 

8 8 ' 

8 9 

8 11 

Shorthorns 

1 

7 11 

8 2 

8 7 

8 2 

9 0 ; 

9 0 

9 2 


2 

7 3 

7 5 

7 9 

7 5 

8 1 

8 3 

8 6 

HerefordB 

1 

8 1 

8 5 

8 9 

8 6 

9 2 ! 

9 3 

e 3 


2 

7 7 

7 8 

8 1 

7 8 

8 5 i 

8 7 ' 

8 8 

Devons . 

1 

8 3 

8 5 

8 9 

8 4 

9 0 19 2 

9 2 


3 

7 6 

7 9 

7 11 

7 7 

8 1 1 

e 3 

8 6 

MIIKINO Cows : 

Shorthorns— 

In Milk. . . 

1 

per 
head 
£ s. 
21 5 

per 
head 
£ 1 . 
21 7 

per 
head 
£ s. 
22 3 

per 

head 
£ ». 
22 2 

1 

per 1 per 
head head 
£ t. ' £ s. 
23 1 j23 IS 

per 
head 
£ ». 
23 13 


3 

18 2 

17 18 

18 9 

18 7 

18 8 jl9 15 

19 15 

Calvert . 

1 

21 4 

21 0 

21 11 

21 11 

21 18 

22 10 

22 9 


2 

18 2 

17 10 

18 5 

18 0 

18 2 jlB 4 

18 19 

Other Breeds— 









In Milk • 

1 

19 1 

18 13 

19 12 

19 2 

10 2 

20 16 

21 0 


2 ' 

15 0 

14 12 

15 14 ! 

16 6 

10 2 

17 13 

17 14 ■ 

Oalvers . 

1 

14 8 

14 11 

16 1 

14 12 

16 9 

16 9 

17 4 : 


2 

12 17 

13 2 

12 19 

12 17 

13 6 

14 13 

15 8 

Vbal Oaltks 

1 

d. 

8i 

d. 

61 

d. 

B4 

d. 

84 

per 

lb. 

d. 

64 

per 

lb, 

d. 

94 

per 

lb. 

d. 

91 


2 

71 

74 

71 

74 

74 

B4 

64 

Fat Shxbf : 









Downs 

1 

81 

74 

81 

7| 

i 6! 

91 

93 


2 

7i 

64 

71 

7 

B 

94 

8! 

Longwooh 

1 

71 

6! 

73 

71 

81 

9 

91 


2 

7 

6 

6} 

64 

74 

8 

1 81 

Crossbreds 

1 

81 

71 

81 

73 

8! 

91 

9! 


2 

74 

ei 

74 

7 

7| 

84 

i 

Fat Pios : 

Bacon Pigs 

1 

per 
stone 
t. d. 
6 2 

jojr 
; stone 
i. d. 
7 1 

per 
! stone 
I- d. 

7 10 

per 

1 stone 
t, d- 

6 8 

per 
stone 
j. d. 

7 4 

per 
stone 
1. d, 

8 5 

per 
stone 
t. d. 

7 10 


2 

5 0 

6 7 

7 6 

6 2 

6 10 

7 n 

7 4 

Porkers . 

1 

6 7 

7 8 

8 4 

7 3 

7 8 

8 11 

8 4 


2 

6 2 

7 0 

7 10 

6 9 

7 2 

8 4 

7 11 




I 








1915 ! 1916 : 1917 


ler per ; per 
one stone stone 

d. I i. d. \ I. d. 

10 ilS 11 il8 3 

2 jl3 3 ';17 2 

9 !i3 8 )7 9 

' 9 |12 « ll6 3 

10 |l3 9 ;17 7 

8 ll2 7 il« 3 

11 [13 7 jl7 « 

'ft 0 

I . . per 

head ; head 1 head 


19 16 !25 7 34 2 
jl9 0 ;24 1 9 

in 13 |ai 15 l26 17 

I 


per 

per 

per 

lb. 

lb. 

lb, 

d. 

d. 

d. 

11)4 

12i 

16 

94 

11 

141 

u 

‘131 

164 

10 

13 

15 

101 

121 

154 

91 

111 

Hi 

11 

i 131 

164 

10 ^ 

|12 

i 15 

per 

i P®T 

i per 

stone stone 1 stone 

1. d. 

*. d. 

* d 

9 7 

12 4 

16 7 

9 0 

11 7 dS 9 

10 0 

13 2 

17 2 

9 fi 

13 6 

16 5 
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[uonciDiied from 12 I.J 

May. The considerable rise which toot place in June is pre- 
sumably accounted for by heavy sales of kiln-dried barley which 
was excepted from the maximum price Order. In Aug-ust tlie 
Order dealing with the 1917 crops xvaa issued and the maximum 
price of barley was reduced to the equivalent of 5Gs. per Imperial 
quarter. The average prices realised by farmei-s, however, 
ranged a few shillings higher, the new Order, though 
not excepting kiln-dried barley as such, permitting an addition 
of about . 05 . per quarter for barley sold for manufacturing pur- 
poses, The average price throughout the year 1917 came out at 
G4s. !V7., an increase of 11s. M, over that of 1916, and 37s. 9c?. 
over the average during 1909-13. 

Although the rapid rise in the price of Oats which had taken 
place in the closing mouths of 19111 was not continued in the 
early part of 1917, the average of 47s. 4c?. at the end of December, 
1916, was fully maintained, and in March, 1917, oats shared in 
the rapid rise Avhich then took place in wheat and barley, and 
by the middle of April, when the maximum price order was 
issued, tlie price of oats had reached 59s. 3c/. per quarter. This 
was the highest price ever recorded, and was 20s. above the 
maximum price during the Napoleonic War (39s. 4c?., in 1800), 
and 40s. 6c?. above that prevailing before the present war. In 
risi]ig to 59s. <Sc?. the price of oats had moj-e than trebled the 
average price in 1909-1 3, and thus had risen more in proportion 
during the war than either wheat or barley. The maximum 
price of oats of the 1916 crop Avas fixed on April 16 per Imperial 
quarter at 55s., and prices consequently kept on that level until 
the August Order restricting the price of the 1917 crop to the 
equivalent of about 43,s. per Imperial quarter of 312 lbs. A slight 
rise occuri-ed in December owing to an extra Is. per quarter 
being alloAved for delivery in that month, The average price for 
oats during the year 1917 Avas 49s. lOc?., Avbich was 16s. 5c?. above 
the average of 1916, and 30s 9c?. above the average of the fiA^e 
years preceding the war. 

The septennial average of corn prices used for the calculation 
of tithe-rent charges for the current year (Table VI.) included 
nearly four years of Avar prices, and as a consequence the value 
per nominal 100?. tithe-rent based on the septennial average iioav 
stands at the very high figure of 109?. 3s. 11c?., which represents 
an increase of 17?. 2s. ll^c?. on that during 1916, and 34?. 17s. M. 
(nearly 5(1 per cent.) on the average during 1910-14, and is the 
highest since 1879. 

Live Stock. — (Tables VJI, and VIIL). All classes of stock 
ready for the meat market fetched extremely high prices 
throughout, 1917, and the record war prices of 1916 were in 
every ease easily surpassed. Kach of the four breeds of Fat 
Cattle, for whicli quotations are given, after opening in Janiiarv 
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at Is. to 2s. per stone more than the high prices of the preceding 
Oocember, continued to rise until June and July, after which 
ii slight fall occurred until November, when prices again 
soared, and in December reached the highest figures ever 
known. Polled Scots, as usual, headed the list, the first 
(juality attaining 21s, Id. per stone, a price 12s. 4d. per stone 
above that of the corresponding month before the outbreak of 
war. The highest proportionate maximum was that realised 
by Polled Scots, which in December fetched 12s. per stone 
(bis per cent.) more than in the same month four years 
previously. The average prices of fat cattle for the year as a 
whole showed increases ranging from 3s, 8d. per stone for second 
quality Herefords to 4s. Ad. for first quality Polled Scots, the 
highest proportionate increase being in the second quality 
Devons, which fetched 32 per cent, more than in Wifi. 
Compared with the average of the three years preceding the war, 
the increase ranged from 8s. per stone in the case of second 
quality Devons up to 9s. M. in that of first quality Polled Scots, 
the rough average of all classes of fat cattle showing an increase 
of 8s, 8«i. (over 100 per cent.). 

Milking Cows also opened at prices well above the high 
closing figures of 19 IG, and, similarly to fat cattle, after reaching 
a very high level in June and July, fell away slightly only to 
reach a still higher level in November and December, Short- 
horns in milk fetched the remarkable price in December of 
6f>l. 14s. per head, an advance of 30/. 5s. over the price of the 
corresponding month of 1913. Taking the average of 1917 
as a whole, the increase ranged in the case of Shorthorns from 
11. 2s. per head for second grade calvers to 10/. 18s. for first 
grade cows in milk, and in the case of other breeds from 5/. 2s. 
for second grade calvers to 12/. 18.s. (41 per cent.) for first 
grade cows in milk. The increases compared with the average 
prices during 1911-13 in the case of the first quality Shorthorns 
were 22/. 10s. per itead (nearly 100 per cent.) for cows in milk, 
and 20/. Os. Ad. per head (91 per cent.) for calvers ; the 
approximate average increase for all classes of milking cows 
being 18/. per head (97 per cent.). 

Owing to the restriction on the slaughter of calves imposed 
by the Maintenance of Live Stock Order no sales of veal calves 
wore recorded in the first quarter of 1917, The restrictions 
were withdrawn on April 19, and when the quotations were 
resumed in that month prices of veal calves were well above 
those of 1916, and in June reached the highest figures on record, 
the average for first quality being over 17c?. per lb. The June 
prices proved to be the maximum for the year, although prices 
in December were only very slightly lower. The average 
prices for the year showed a general increase of Z^d. per ll>. 
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(30 per cent.) over those of 1916, and of d>d. per lb. (50 per 
cent.) over those during 1911-13. 

Fat Sheep prices in 1917 followed the same course as those 
of cattle, opening well above the prices of Deceml)er, 191ii. 
and reaching a particularly high level in June. In the case of 
Downs and Crossbreds, June prices Avere the maxima for tlie 
year, but in the case of Longwools a slight further advance 
occurred in December, The average increase for 1917 as a 
whole over ]91() was about 3rf. per lb., i,e, about 25 per cent, 
Compared with 1911-13 the largest increase was that of 7}rf. 
per lb, (90 per cent.) for Downs, the average increase for all 
kinds of fat sheep being lid. (90 per cent.). 

Prices of Fat Pigs increased proportionately as much as 
those of cattle and sheep, but the rise was more steady, and 
the maximum was reached in October^ by which time each 
class of fat pigs was fetching about 7s. per stone more than 
at the close of 191G. On the average for the year first quality 
bacon pigs showed an increase of 4s. 3f/. per stone and firni 
quality porkers that of 4s. per stone, over the average price of 
1916. The increases compared with 1911-13 were, on the 
average of first and second qualities together, 95. 6d. per stone 
(180 per cent.) in the case of bacon pigs and 9.s. id. (120 per cent.) 
in that of porkers. 

Wool.^ — The War Office having taken over the whole of the 
1917 clip of British wool quotations of prices for that year are 
not available, and consequently the usual table is omitted from 
this paper. The prices paid by the War Office were 50 per 
cent, above those realised in 1914, wlien they averaged from 
12\d. per lb. for Leicester and Lincoln varieties to about 13|r/. 
for Half bred and 16c?. for Southdown. 

Import^ of ArtRicuLTURAL Produce. 

Owing to details of the imports of foodstuffs being withheld 
from publication under present circumstances the usual section 
of this article dealing with imports cannot be given this year. 
The Official Trade Returns for 1917 give no particulars of 
imports of foodstuffs other than the total value of grain and 
flour and of meat. The total value (as declared at the ports) 
of all grain and flour in 1917 was 174,893,000/. as compared 
with 133,253,000/. in 1916 and 83,262,000/. on the average 
of 1911-13. Imports of meat, including live animals for 

' At thu time of going to pres.s particnlars of the average prices realised 
in December were not available, and in any case the Order restrienng flic 
prices of live pigs would by then have come into play. 
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food, reached a total value in 1917 of 102,172,0007. against 
91,0511,0007. in 1910, and an average of 51,(S19,0007, per 
annum in 1911-13. 

Russell E. Stanley. 

42 Hanclfortb Road, 

Brixtcm, S.W.ll. 

Marrk Ut, W28. 


THE WEATHER OF THE PAST 
AGRICULTURAL YEAR. 

The agricultural season of 1916-17 was marked at the outset by 
an extraordinarily long, cold and dreary winter, lasting, in 
effect, from the middle of November to the middle of the 
following April. Frosts of sufficient intensity to work havoc 
ill gardens and shrubberies, and in some instances to prove 
disastrous even to animal life, were experienced from time to 
time, the sharpest of all occurring during the opening week of 
February and March, and also of April. At a season of the 
year when vegetation should have been showing signs of active 
growth the land remained in the iron grip of winter, and in 
the early part of April all farm crops were in an abnormally 
backward state. Soon after the middle of that month, how- 
ever, a radical change in the weather took place, and in the 
course of a very few weeks the aspect of the country was as 
advanced as in any ordinary season. The rapid and uninter- 
rupted growth of vegetation appears to have been due not only 
to a succession of genial sunny days, but to the rarity of cold 
nights and to an almost entire absence of the sharp spring 
frosts which so often exercise a more or less devastating effect 
in gardens and orchards, and even among the tenderer farm 
crops. The propitious weather of the late spring continued 
throughout the opening weeks of the summer, but a steady 
deterioration afterwards set in, the conditions becoming at first 
changeable and thundery, and, in August, unusually cool and 
wet. The agricultural prospects, which were at one time as 
favourable as one could wish, became therefore much less so as 
tlie season advanced, and the cereal harvest, which was con- 
ducted under adverse conditions, proved in the end only 
moderately good. In addition to the abnormally low tempera- 
tures which characterised the earlier months, the year was dis- 
tinguished by an unusual amount of thundery weather and by 
some phenomenally heavy falls of rain. A further reference 
to these will be found later on in our review of the summer 
and autumn seasons. 
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The Winter of 191647. 

According to meteorological usage the limits assigned to tlie 
four seasons of the year are restricted in each case to three 
calendar months ; and for the winter these limits are regarded, 
somewhat unfortunately, as the beginning of December aud 
the end of February. As a matter of fact genuine wintry 
weather not infrequently commences some time in November, 
and more often than not its influence extends far beyond the 
end of February. Seldom in the history of this country have 
the elements shown less respect for the arbitrary arrangements 
of the meteorologist than in the winter under review. Cold 
weather set in, as has been already shown, soon after the 
middle of November, 1916, and continued, with one very 
striking break, until after the middle of the following April, 
the winter being upon the whole not only one of the sharpest, 
but, most assuredly one of the longest, within living memory. 
In order to make our seasonal review comparable in a measure 
with those which have appeared in the Journal for the last 25 
years it has been thought desirable to confine our summary of 
the winter to the orthodox limits. One may perhaps venture 
to hope that the marked overlapping of the season which 
occurred last year may draw the attention of our meteorological 
authorities to the urgent necessity which exists for some more 
appropriate arrangement of the limits now assigned not only 
to the winter, but to the other seasons of the year. 

December, 1916, was marked by an almost continuous run 
of cold weather — very frequently the thermometer in the day- 
time failed to rise as high as 40®, and on or about the 6th, 16th 
and 27th there were many places in which it did not succeed 
in touching the freezing point. At night the frost was often 
severe, and early on the 20th the sheltered thermometer at 
Garforth sank to a minimum of 11®, indicating more than 20® 
of frost. Heavy falls uf rain occi^rred in the west and north 
on the 9th, and locally on the 18th, but after the middle of the 
month the precipitation was more often in the form of snow. 
On the morning of the 18th the ground in several parts of 
North Britain was covered to a depth of more than 5 in., and 
on the 20th to a depth of 7 in. at Cardiff and 9 in. at Glasgow. 

One of the most striking features in a remarkable winter 
was the fact that, although the weather was, as a rule, so 
extremeljn inclement, the cold periods in December and 
January were divided by a spell of unusual warmth, lasting 
for exactly a week. On December 26th a wave of air from the 
South- Westward swept in over the whole country, and between 
December 28th and January 3rd the thermometer rose daily 
well above 50®, the nights being also exceptionally mild for the 
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time of year. The incoming warmth waa attended in the first 
instance by a heavy fall of rain in the west and north of Eng- 
land, as much as 1’8 in. being recorded on the 28th at Kirkby 
Lonsdale, and 1‘1 in. at Mealsgate, in Cumberland. 

: I After January 3 the mild South-Westerly wind gave place 
to a brisk breeze from West and North-West, and cold weather 
again set in very generally. Towards the middle of the montli 
snow fell in all districts, and in the course of a few days the 
ground in many places was covered to a depth of several 
inches. The sharpest January frosts occurred towards the 
close of the month, when the sheltered theimoiiieter fell 
below 20° in many parts of Great Britain, and reached 14° 
at Wellington, in Shropshire. The latter part of the month 
was very dry, many places experiencing no measurable 
(|uantiiy of precipitation after the i5th ; in some parts of 
Devon and Dorset there was none after the 13th. 

February proved colder even than January, the sharpest 
frosts occurring betsveen the 2nd and 8th of the month, when 
the thermometer over the country generally fell to a lower 
level than at any time since February, 1895. On the 6th and 
7th there were many parts of eastern and central England in 
which the midday temperature failed to reach 25°, and at 
Ross-on-Wye it did not exceed 22°, being at least 10° below 
the freezing point all day. At night minimum readings below 
10° F. were reported very comm only, and early on the 6 th the 
sheltered thermometer sank 4° below zero at Benson, near 
Wallingford, and 3° below zero at Wellington, in Shropshire. 
No heavy falls of snow were reported, but as a result of the 
January storms the ground remained covered for at least a 
fortnight in many northern and eastern districts, as well as at 
a few places in the south. After the middle of the month the 
thermometer showed a gradual upward tendency, and in the 
closing week it was in fair agreement with the average for the 
time of y^ear, 

‘■y For the three winter months, as a whole, the mean tem- 
perature was considerably below the average, and lower than 
in any winter since that of 1894-95. The total rainfall was 
below the normal in most parts of western, central and 
southern England, but in the south-eastern counties the 
deficiency was small. In the eastern and north-eastern 
districts it exceeded the average. Bright sunshine was equal 
to the average in the north-west of England and a little above 
it in the south-west. In all otlier districts it was very deficient. 
Ill the London area, as represented by Kew Observatory, 
the total duration, 71 hours, was scarcely more than half the 
average, and was by far the smallest experienced in any winter 
since the recording instrument was started in 1879. 

tOimiinued un pi^c 18 ».] 
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Rainfall, Temperature, and Bright Sunshine experienced over 
England and Wales during the whole of 1917, with Average 
and Extreme Values for Previous Years. 


Rainfall 



Total Fall 

No. OF Days with Rain 

Districts 


For 51 years, 18G6-1016 


For 36 years, 1881-1916 


In 

1917 

Aver- 

Extremes 

In 

1017 

Aver- 

Extremes 



age 

Driest 

Wettest 


age 

Smallest 

Largest 


In. 

In. 

In. 

In. 





North -eastem . 

23'6 

26'5 

10‘0 (r 884 ) 

37-2 ( 1872 ) 

180 

188 

182 ( 1884 ) 

208 ( 1894 ) 

Eastern 

24-6 

25'0 

191 (1874 
and 1887 ) 

331 ( 1872 ) 

176 

182 

168 ( 1898 ) 

205 ( 1894 ) 

Midland . . 

26 '8 

27'5 

19-2 ( 1887 ) 

39-8 ( 1872 ) 

174 

179 

148(1887) 

210 (18821 

South -eafttern . 

, 28-9 

291 

21-6 ( 1887 ) 

417 ( 1872 ) 

165 

174 

137 ( 1899 ) 

197 ( 1882 ) 

North- western,! 








and 19031 

with North [ 

347 

37‘6 

24'9 ( 1887 ) 

69-2 ( 1872 ) 

195 

200 

163 ( 1887 ) 

220 (iQOit 

South-western,! 









with South I- 

1 35'5 

417 

28'3 ( 1887 ) 

68-6 ( 1872 ) 

185 

200 

159 ( 1887 ) 

235 {18811 

Ohannellelandsi 

' 311 

32’0 

26'2 ( 1887 ) 

4r8 (IQTO) 

194 

210 

109 (i» 99 ) 

251 ( 1886 ) 


mban temperature 

Hours of Bright StrNSHixK 



For 51 years, 1808-1016 


For 36 years, 1881-1916 

Oistr^cls 










In 

1917 

Aver- 

Extremes 

In 

1917 

Aver- 

Extremes 



age 

Coldest 

Warmest 


age 

Cloudiest 

Bunnies; 


0 

o 

0 

0 





North-eastern . 

46-8 

47-5 

44'8 ( 1879 ) 

49-0 ( 1898 ) 

1417 

1340 

1006 ( 188 J) 

1601(1900) 

Eastern 

477 

48-6 

45'6 ( 1879 ) 

51-0 ( 1868 ) 

1602 

1574 

1267(1888) 

1864(1899) 

Midland . 

47-2 

481 

45-6 ( 1879 ) 

6T1 ( 1868 ) 

1330 

1394 

1158(1912) 

1715(i893> 

South-eastern 

j 48-4 

497 

467 (1879) 

6T4 ( 1898 ) 

1618 

1613 

1245(1888) 

1983(1899) 

North-western,! 
with North [■ 
Wales . J 

South-western,! 

47'3 

48-5 

467 ( 1879 ) 

50-3 ( 1868 ) 

1378 

1402 

1198(1888) 

1083(1901) 

with South } 
Wales J 

481 

m 

48 1 ( 1888 ) 

62-a ( 1868 ) 

1539 

1625 

1294(1912) 

1964(1693) 

Ohannel Islands’ 

60 8 

52-1 

507 ( 1885 ) 

54-3 ( 1899 ) 

1792 

1873 

1636(1913) 

2300(1893) 


NOTB. — TheabovdTable is compiled from information in the Weekly Weather 

Report of the Meteorological Office. 

iFor the Obatincl Islands the '‘Averages’* and “Extremes" of Rainfall and Meini 
Temperature are for the thirty- six years, 1881-1018. 
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The Rainfall of 1917 and of the previous Ten Years, with the 
Average Annual Fall for a long period, as observed at thirty- 
eight stations situated in various parts of the United Kingdom. 


Eainfall of Previous Years 


i'SiE 

' ; r^ge 


EKOI.AHD AND WALES; 
Durham 

York .... 
Norwich 
Yarmouth . 
Cambridge . 
Rothamsted . 
KottiDgham . 

Cheadle. 

Hereford 
Cheltenham . 

Oxford . . . , 

London (Kew) 

BaatingH 
Boiitha,mpton 
Stonyburat 
JlancheBter (City) 
Liverpool 
Llandudno , 
Fcmbroke . 

Clifton . . , . 

Cullnmpton . 

Plymouth 

Seilly ( St. Mary's) 

Jersey (St. Aubin’a) . 


1915 1914 1913 i 1912 ; 1911 1010 1909 1008 ; 1907 1 ' 


In. In. In. 

I 23'4 29'2 23-0 

1 20'5 33-0 25-1 

1 24-4 35'0 26-7 

1 22'6 33'fl 20-1 

! 18'7 27'3 19-0 

I 22'0 33'8 27-6 

i 22'3 30'1 19-4 

’ 3T2 3B-9 2.VK 

! 29'8|32'9 25'4 

i 26'7 34'7 21-7 

> 25'2 32-5 20-9 

I 21-9 28-0 i 2.3-1 

1 30-7 32 0 j 29 6 

) 32 0 37-3 ! 30-4 

L 42-1 54-1 ; 44-2 

5 29'8 40-8: 31-1 
) 25 9 30'2 j 25'3 

1 3V8 33-{) 30-5 

1 41-5 4P0 38-8 

J 310 44-7 29 0 

) 37-4 47-8 35'0 

) 36'5 47-0 37-0 

5 34-8 36-5 34-2 

I 28-5 143-3 31-7 


In, ■ In. ; In. 

19'4 ! 24'8 i 2B'8 

21- 8 2,5-6 i 35'1 

25- 2 ' 26-3 j 27'1 

22- 5 ; 21-9 1 25'8 
17-6 21-2 i a3'6 
23’4 i 25-3 ; 37'7 

21- 3 i 23-5 I 24-8 
33-,3 ; 31-0 i 82'6 

23- 9 : 29-7 26'4 
20-2 29-0 i 27'0 

23- 9 ! 26’9 1 25-2 

22- 2 : 23-8 j 24-0 
22 0 i 23-3 , 28'8 

27- 8 ! 30-8 i 51-1 
48-3 i 50-0 47-2 
32'5 : 33'9 84'7 

28- 9 , 26-6 1 38-8 
30’8! 28'3i 30-9 
38-5 ! 37-2 i 35'B 

26- 6 ! 34-3 ! 34-B 

27- .5 ^ 33-4 ! 55' I 
310 ' 36‘3 ! 36-9 

24- 7 ; 29'3 98- 1 
25‘2 ' 28-6 I 93-9 


•Mean for the whole of 1 
Englandand Wales J 

’ 

29-3 1 - 1 

..i 1 

34-0 

35-4 

83-4 

29-0 

1 

36'8l 

2B-8 

34-5 

31-3 

26-6 j 

SCOTLAND ; 


1 










Stornoway . 

50'5 

+ 4 

49-0 

46'0 

50' 0 , 47-0 

54'7 

48-3 

53-0 

48' 2 

52'6 

Il'ich . . , , 

31-3 

+ 6 

28-0 

28-4 

28-7 

24-6 i 32-5 

27-4 

32-5 

336 

32-0 

Aberdeen 

28'2 

-8 

35-6 

32-4 

28-7 

23-8 

29'3 

27-5 

27-7 

30-4 

28'0 ' 

Balmoral 

30'6 

-13 

42‘3 

43'0 

38-8 

31-2 1 38-3 

29-9 

37'5 30-8 

26-2 ' 

Leith .... 

21 -1 

-13 

37-5 

25'0 

21-1 

17-0 

25‘3 

19-9 

25-8 

28-9 

27-1 

22-1 : 

Marchmont . 

33-3 

-3 

45-0 

33’6 

29-1 

26-1 

3r9 

31-7 

34-2 

30-7 

Fort Augustus . 

43-6 

- 2 

50'8 

32-0 

42‘4 

45'5 

60'S 

44-8 

42-2 37-4 

43-9 

Cilasgow 

37-1 

-4 

: 44'2 

30-9 

36‘1 

86-2 

41-0 

36’3 

39'2 

39-3 

35-8 

’Mean for the whole \ 
of Scotland . ) 

43-8 

0 

; 48-7 

j 38-5 

38-5 

40-4 

45-4 

41-7 

43-2 

41-8 

j ; 

IPKLAND : 





- 






.. 

Belfast .... 

36-2 

+ 6 

37 '4 ; 

38'2 

35-0 

37-7 

44-7 

36-3 ; 

40'6 

35'7 38-7 

Markree Castle . 

51-3 

+2U 

5iV2 i 

40-6: 

47'3 

45-7 

49-1 

1 43'3 i 

53-5 

40-7 1 47-3 

Armagh. 

34'6 

+ 9 

37-0 ' 

i 29'2 

32-1 

35-1 

35-8 

27-6 : 

32-5 

28-9 

331 

Dublin .... 

29-1 1 + 4 

38-8 

; 33-6 

1 28-5 

28-8 

27-7 

23-5 1 

35-4 

26-9 

23-8 

Birr Castle (Parsons- 




i 




31-0 ' 


29-6 

33-4 

town) .... 

32-4 

- 3 

40-6 

1 33‘4 

i 32'6 

.35-4 

34-5 

34-2 

Kilkenny 

29-9 

•- 9 

35-3 

1 32-8 

32-4 

35'1 

36-4 

36-3 

37-4 

30-1 

33-5 

’Mean for the whole 1 
of Ireland . . J 

. 37'6 

- 4 

42-9 

j 38-8 

1 38-8 

1 

1 41-0 

1 41-0 

; 36'5 

i __ 

|41-0 

35-3 

39-2 


‘ The Average FaU is in nearly all cases deduced from ohservations extending over the 
years 1876-1915. ^ ... 

’ The M<tan Rainfall for each country is based upon obserTatlons made at a large number 
of station* In addition to those given above, 

F 2 
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The Spring of 1917. 

The arrival of spring, wliich should have taken place, 
according to the meteorologist, about the beginning of March, 
and, according to the astronomer, some three weeks later, was 
delayed in 1917 until after the middle of April. The earlier half 
of the season was marked by an almost persistent run of cold 
weather and by frequent falls of snow, the result being seen iji 
a most effective check in the growth of vegetation. The genial 
weather wdiich set in at so late a pei’iod soon made amends for 
all that had passed, and by tiie close of May the crops, which 
had at one time been so terribly backward, were as advanced 
as in any ordinary season. One of the most remarkable features 
in the history of the year was the almost entire absence of the 
May frosts which so often cause serious and in some cases 
widespread damage in the gardens and orchards. In 1917 tlie 
spi'ing, when it once set in, was practically free from any 
such disastrous influences, the growth of vegetation proceeding 
witliout a break, and, according to many reports, with unex- 
ampled rapidity. 

March proved an unusually cold month, the only indication 
of the advance of the season occurring about the Iflth and 17th. 
when a brief touch of warmth resulted, in a few isolated places, 
in the registration of sliade temperatures as high as 60°. The 
coldest wreath er was experienced between the 6th and the 10th, 
the thermometer on the night of the 8tli falling to 15'’ or less 
in many parts of Great Britain anfi reaching a minimum of 8° 
at Alnwick Castle, Bellingham, Hoylake and Hereford. At 
several ]flaces in the inland parts of Scotland the readings in 
the screen were a degree or two below zero. Snow showers 
were reported during the first week in many northern and 
eastern disti-icts, and more decided falls of snow over a wide 
area between the I9tli and 2 1st and between the 28tli and diet. 
Heavy rains occurred also in Ireland on the .‘Ird and 4th, and 
in Wales and tlie we.st and north of England on the 10th and 
11th, the falls in some parts of Devonshire amounting on the 
latter occasion to l)etween and 1^ inch. Thunderstorms 
were experienced in Cornwall on March 5, in the south-west 
of England on the lOth and 11th, and, locally, in many parts of 
the country on the 29tli and 30th. 

In April there was for a ’ong time no indication whatever 
of any improvement in the weather, the month being, upon 
the whole, the coldest April experienced for at least fifty years 
past. The frosts experienced at the beginning of the "month 
were a trifle sharper than those of March, the sheltered 
thermometer falling on the night of the 1st to a mininiuni 
of 0 ° at Newton Rigg, in Cumberland, 6° at Garforth, and 7^-’ 
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;it Hounton and Ilodsock Priory (Worksop). Dnntig the earlier 
Ijalf of the month snow was frequent, and in the north it was 
sometimes very heavy. For the locality the most remarkable 
storm was that which visited the west and south of Ireland on 
the 1st. On our extreme western seaboard such occnrrenceH 
are very rave, and at Blacksod Point, in co. Mayo, m living 
inhabitant had previously witnessed such a scene as awaited 
him on April 1, when the roads were blocked l)y snowdrifts 
varying from eight to ten feet in depth. April, 1917, proved 
;m exceedingly anxious time to flockmasters, more particularly 
in the north, and in some districts the loss of sheep and lambs 
was reported as very serious. After about the miildle of the 
month, however, the long eJelaj ed spring at length made its 
appearance. Between the 19tl) and 22nd shade temperatures 
slightly above 60"' were recorded in many districts, wliile on 
the 29th or 30th the tliermoineter rose even higher and touched 
t)7^ in London (at Camden S(juare). The impi’ovement in tlie 
weather was accompanied by a marked absence of rain, no 
appreciable quantity being experienced over a period of twenty- 
one to twenty-seven days, lasting from the middle of April 
until very nearly the middle of May. 

May w'iis, upon the whole, sunny and genial, but the 
atmosphere was seldom in a really settle<l state, and in the 
latter half of the month thunderetorms were unusually 
frequent for the time of year. In many instances the storms 
were accompanied by very heavy downpoui'S of rain. At 
Ijiphook (Hants) on the 29th there was in the short space of 
half an hour as much as IT in. of rain and a tremendons fall of 
hail, accumnlating in places to a depth of two feet and remaining 
unmelted for three days. Temperature, thougli movstly a])ove 
the average, showed considerable fluctuations. On or about 
the 4th the thermometer rose above 7(fl’ and round the 13th 
it touched or slightly exceeded 75 ‘h The warmest weather 
occurred between the 26th and 28th, when the shade readings 
were above 75‘^ in many places, and as high as at Xew 
Malden and 84^ at Camden Square. Between the 6th and 
loth, and round the 16th, many of the midday readings were 
}>elow 50*^, and at llshaw (Durham) the thermometer on that 
<lay did not exceed 44^. The only frost of any noteworthy 
severity occurred on the 7th, when the thermometer fell to 25^ 
or less at many of the northern and central stations, and reached 
17“ at Garforth. 

The warmth of May afforded a poor set-off to the cold of 
March and April, and for the whole spring the mean tem- 
perature was considerably below the average, the deficiency 
l)eing greatest over the south-eastern quarter of England. 
Rainfall was in excess of the normal, but in the eastern and 
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nortli -eastern counties the excess was small. The total 
duration of bright sunshine did nut differ very much from 
the average excepting in the south-western district, where 
tliere was an excess, amounting for the whole season to as 
much as half an hour ])er day. 

The Summeh of 1917. 

Viewed from the standpoint either of the agriculturist or of 
the mere holiday maker the summer of 1917 could scarcely he 
regarded as a brilliant success. In June and the earlier half of 
July many districts experienced a few substantial spells of 
sunshine and warmth, but the conditions were seldom quite 
settled, and few places escaped without an occasional thunder- 
storm and a heavy fall of rain or hail. Towards the end of 
July the weather broke up entirely, and in August it was prac- 
tically as bad as in 1912, hitherto one of the worst Augusts on 
record. The progress of the harvest was therefore seriously 
delayed, the pastures suffered from an excess of moisture, and 
ill the orchards and hop gardens a considerable amount of 
damage was occasioned liy the high winds which occurred at 
frequent intervals. In one respect the summer of 1917 was 
distinguished above all its fellows. On June 16, during a 
severe thunderstorm, the western parts of London experienced 
a fall of rain and hail aucli as had never before been registered 
in the Metropolis ; while nearly a fortnight later, on the 28th, 
Bruton, in South-East Somerset, experienced a downpour such 
as liad never before been recorded in, one day, even in the 
wettest portions of the United Kingdom. It is scarcely neces- 
sary to remark that in the latter district serious floods were 
occasioned, the roads being torn up to such an extent that they 
r<‘sembled “the bed of a mountain torrent or a glacier 
moraine.” 

Notwithstanding the very striking events just noticed the 
weather in June was often very fine, cold at first, but warmer 
as time progressed. Over England the hottest day of the 
month, and also of the year, was the 17th, -svhen the thermo- 
meter in the shade rose to between 85'^ and 90'^ in many 
places, to 92^ at New Malden, and to 93'^ at Reading and at 
Little Massinghain, in Norfolk. After about the 20th a gradual 
but steady reduction in warmth took place, and by the end of 
the month the ^veather had become almost as cool as it was at 
the beginning. The conditions were also very changeable, and 
thunderstorms occurred from time to time in nearly all dis- 
tricts. During the storm of the 16th, to which allusion has 
already been made, the rainfall in West London amounted to 
4*0 in, at Holland House and to nearly 4*7 in. at Campden 
Hill, both in Kensington. Tn the south-eastern parts of the 
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Metropolis the fall at the same time was inappreciable. On the 
following day an exceedingly heavy hailstorm occurred at 
'fenbury in Worce8tei*8hire, some of the stones being from 
5 to G in. in circumference. The hail lay about in heaps 
until the next morning, and in the neighbourhood mucii 
damage was done to fruit trees and vegetables. The Somerset 
cloudburst of June 28 formed part of a heavy rainfall which 
affected practically the whole of southern England, amounts 
exceeding 1 in. being recorded in most places. Over a con- 
siderable portion of East Somerset aiid West Wilts the fall 
amounted to between 5 and 7 in., at one station in Bruton to 
8*5 in., and at another in the same town to no less than 11*8 in. 
The largest daily amount previously recorded iu any part of 
the United Kingdom was on October 11, 191G, when 8*2 in. 
was measured at Kinlochquoich, in Inverness-shire. This fall in 
one of the wettest districts, was therefore exceeded in Bruton 
to the extent of more than an inch and a half, in itself quite a 
large quantity for any* rainfall day in tl^e south of England ! 

Cool unsettled weather continued to prevail throughout the 
early part of July, thunderstorms being experienced over our 
southern and south-western counties on the Jid and the 
7th and 8th, and in many districts between the 13th and 1.5tli. 
On the 14th a heavy hailstorm occasioned much damage to 
crops in the neigiibourliood of Norwich. On the 4th and 8th 
the thermometer at some places in the south of England did 
not reach b0°, but later on the weather became much warmer, 
and on the iJth and 14tli shade temperatures above 80 were 
experienced rather generally, the thermometer touching 80'’' at 
Southend and 84^ in a few other parts of our eastern counties. 
Between the 15th and 21st the air again became cool, but on 
the 22nd and 23rd and again on the 27th shade temperatures 
exceeding 80^ were recorded. The close of the month proved 
almost as unsettled as the close of June, and on the 30th a 
heavy fall of rain occurred in the south-east of England, as 
much as 2*1 in. at Wokingham and 2*3 in. at Isle worth. 

In August the weather was irremediably bad, dull and 
often very windy, usually more or less rainy, and not infre- 
quently thundery. The nights were exceptionally mild, but 
the cloud canopy which checked the progress of terrestrial 
radiation resulted also in an absence of normal midday 
warmth, scarcely any part of England recording a shade tem- 
perature as high as 80^. After the first week there were in 
fact very few places which experienced a midday reading 
much above 70°. A heavy fall of rain occurred in the south 
and east on the 1st, more than 1 in. in many localities, and 
between 1-^ and 2 in. in portions of Kent, Surrey and Sussex. 
Other heavy’’ falls, mostly in the northern counties, were 
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reported between the 8th and l3th, and again on the 16tli and 
17tb ; for the two days last mentioned the aggregate amounted 
to as much as 2' 7 in. at Lancaster, 2’8 in. at Morecambe, and 
4'2 in, at Beddgelert. On the 27th the western districts were 
chiefly affected, 2v? in. of rain being measured at Prineetowii 
and 3*0 in. at Beddgelert. 

For the summer as a whole the mean temperature wa,s 
above the average, the excess being slight in the southern dis- 
tricts but rather considerable in the east and north-east. Rain- 
fall was largely in excess of the normal, especially in tin- 
south-east of England, where the amount was greater than in 
any summer of the previous twenty years ; in other districts 
the season was less rainy than in 1012. The total duration of 
bright sunshine did not differ very much from the average. 
In the eastern and north-eastern counties the agreement wus 
almost absolute, but in most other districts there was a slight 
deficiency. 

The Autumn of 1917. 

The summer which began so well but ended so indifferently 
was followed by an autumn in which fair dry weather pre- 
dominated in all but the most northern parts of the country. 
The harvest which had in many districts been so seriously 
delayed by the frequent rains of August was therefore secured 
under favourable conditions, and the dry weather which set in 
at first in the south, and later on in the midland and northerJi 
counties, enabled the farmer to prepare the land for the forth- 
coming season. In October there were frequent rains and 
occasional falls of snow, but throughout nearly^ the whole 
season the weather was unusually windy, a factor which 
assisted in some measure in the drying of the land, the eastern 
and sonthern districts being in this respect more fortunate than 
the western and northern. By the close of the autumn the 
agricultural outlook over the country generally was regarded 
as favourable, if not distinctly promising. 

September was, upon the whole, a dry and windy month, 
seldom very warm in the daytime, but mihl at night, frost 
being rare and usually of very little severity. The warmest 
weather occurred between the 4th and 7th,' when the sliadc 
temperature rose to 75*^ and upwards in many parls of England 
and touched 78^^ on the 5th at Ardingly, in Sussex. Thunder- 
storms occurred in many districts on the Ist, with heavy rain 
in the north of England, as much as 1*1 in. at Bellingham ami 
1*2 in. at Scarborough, the southern counties being similarly 
affected on the night of the 5th. On the 13fh a heavy down- 
pour was experienced over the northern parts of England ami 
Wales and on the 18th over the midland and southern districts. 
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(he fall on the latter occasion amounting to I'S in. at Ilfra- 
combe and 2 in. at Newchurch (Mon.). During the closing 
part of the month the weather over England was mostly fair 
and dry, and on or about the 25th the thermometer rose to a 
high level for the season, readings above 70® being recorded in 
many places ; at Southend on the 25th the thermometer 
touched 78^ 

October opened with another short burst of fair warm 
weather, the thermometer rising between the 1st and 3rd to 
70® or more in several parts of England and reaching 75® at 
Southend. For the remainder of the mouth the air was cool 
and the general conditions very unsettled, with thunderstorms 
in many places between the 6th and 8th, the 11th and 15th, 
and again on the 23rd. Over an inch of rain fell in a number 
(if isolated localities on the 3rd or 4th and on the DJtli, the 
amount on the latter occasion being over 2 in. at Creech 
Grange, on the Pur beck Hills. The month was windy 
throughout, and more especially on the 24th and 25th, when a 
sevej’e gale from West and North-West was experienced in all 
districts. At Aberdeen the wind reached, in gusts, a velocity 
of 83 miles per hour, at Howden (East Yorks) and Southport 
87 miles, and at Eskdalemuir, in Dumfriesshire, 90 miles. 
After the passage of this storm the weather turned very cold, 
and enow fell rather generally, some observers in the southern 
comities remarking that the date was the earliest upon which 
snow had been seen in their immediate vicinity. Between the 
25th and 28ih the thermometer in some places remained below 
10® all day and sharp frosts occurred at night, the thermometer 
at Wokingham falling early on the 28th to a minimum of 20®. 
During another gale which visited the country on the 29th a 
heavy fall of rain was experienced in South Wales and the 
south-west of England, as much as 1 ‘5 in. at Lampeter and 1*9 in. 
at Priricetown, on Dartmoor. 

November was upon the whole a dull windy month, but dry 
ill most parts of England. In Scotland, and more especially 
in the western districts, it was extremely wet, the total rainfall 
:tt Rothesay being the largest recorded in November for at least 
loti years. The days were often rather cool but the nights 
Were almost irwariably mild, no frost worthy of mention being 
ol)served until very nearly the end of the month. A stiff gale 
from west and north-west occurred, as in October, on the 24th 
and 25th, and on the 26th a heavy fall of rain (accompanied in 
many places by snow or hail) was experienced over England. 
More than an inch of rain was measured in some parts of 
Lancashire, and as much as 1'8 in. at Stony burst. The falls in 
these districts were, however, trivial in comparison with those 
which occurred about the same time in Western Bcotland. On 
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Loch Awe rain fell almost continuoiislv from the morning of 
the iitlth to the evening of the 30ti^ and at Kiiiiochquoich, in 
Inverness-shire, the total amount for the same five days was 
no less than 17 in., about two- thirds of the average quantity 
which falls in London in the course of a whole year. 

For the autumn as a whole the mean temperature was above 
the average, the excess being greatest in the midland and 
north-eastern counties. The amount of rain varied consider- 
ably in different localities. In the iiorth-w^est of England it 
was in excess of the normal, but in most other districts there 
was a deficiency ; in the north-east leas than two -thirds of the 
average amount was collected. Bright sunshine was very 
deficient in the western districts but in excess of the average 
further east. Between these two regions, i.e., in the midlands, 
it agreed very closely with the normal. 

80 Loxley Ibad, FREDK. J. BRODIE. 

Waiulgwortli Common. 


NOTES, COMMUNICATIONS, AND REVIEWS. 

The Agricultural Wages Board.— The subject of a minimum 
wage for farm Avorlcera was debated in the House of Commons 
at the time of the revolutionary wars in the eighteenth century, 
and Bills to pi'ovide for such a wage were introduced in the 
House of Commons. The debates were good, but the Bills 
failed to pass through the House. The Poor Law institutions 
of the time were of an elastic character, and in some parts of 
England a system of minimum support for men with families, 
and sometimes single men, was established when distress began 
to produce symptoms of strong discontent ; and was continued 
more or less up to 1834. The reform of the Poor Law in that 
year re-established agricultural wages on a purely commercial 
basis. In some instances the reform itself caused dislocation 
and distress, but it did at least tend to remove the system of 
supporting agricultund labour out of local public funds and 
did someihing to secure that the wages of labour should be 
sufficient to support the family of the labourer. A good deal 
of immediate relief from the pressing conditions of tlie 
labourer was afforded by the effects of the Repeal of the 
Corn Laws, whatever may have been the indirect effects of 
this measure on the condition of the labourer through its 
effect on the prices of the farmer’s produce. Another step 
was taken to improve the lot of the farm worker by the 
organisation of agricultural trade unions in the ’seventies 
and eighties of the last century ; but although the movement 
scored initial successes it was doomed to eventual failure. A 
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few branches continued to exist until the beginning of the 
present century, and a reTival occurred about 1!)07. By 1912 
the union had a considerable following in a few areas, and signs 
of industrial action became evident. About the same time the 
subject of a minimum wage for farm workers was again raised 
ill economic circles and periodicals, and soon afterwards it was 
debated on public platforms. After about a year of w’ar the 
public was impressed by the weight of evidence and influence of 
reports of various ofhcial and other committees with the necessity 
of providing some form of guarantee for prices of corn, and, 
concurrently with the pressure of those concerned for such a 
measure, the need for some form of guarantee of wages for the 
farm worker was pressed forward. The Corn Production Act 
of 1917 was the common result of public pressure on the 
Government regarding both prices of corn and wages of labour. 

Tlie chief provisions of tlie Act, as regards wages of 
workmen, deal with able-bodied workmen, and are — 

(a) That an Agricultural Wages Board shall be established. 

(b) That the Agricultural Wages Board shall fix a 
minimum rate (or minimum rates) of ^vages, and 
may cancel or vary any late fixed by them. 

(c) That the Agricultural Wages Board, when fixing 
minimum rates for time work, shall secure for the 
able-bodied workman wages which in their opinion 
are equivalent to wages for an ordinary day’s work 
at the rate of at least 25.s, a week. 

(d) That the Agricultural Wages Board shall, so far as 
practicable, secure for able-bodied men wages which, 
in the opinion of the Board, are adequate to promote 
efficiency and to enable a man in an ordinary case to 
maintain himself and his family in accordance with a 
reasonable standard of comfort. 

The institution of the W^ages Board is partly regulated by 
the first schedule of the Act, and partly by regulations made 
by the Board of Agriculture. This schedule also provides that 
district wages committees may be established, and subsequent 
regulations issued by the Board of Agriculture requires that 
they shall be established by the Wages Board. 

By regulations made by the Board of Agriculture the Wages 
Board consists of thirty-nine members, seven of whom are 
“appointed” members, and thirty-two representative members, 
sixteen representing each class of employers and employees 
respectively. Tlie “ appointed ” members, whose appointment 
rests with the Board of Agriculture, are persons with an 
impartial interest in the subjects to be dealt with by the 
Wages Board. Of the sixteen represeiitativefl of employers 
two are elected by the Royal Agricultural Society, two by 
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the Executive Committee of the National Farmers’ Union, 
two by the Council of the Central Chamber of Agricnltui-e, 
and (wo by the Welsh Agricultural Council. Eight other 
representatives of employers are nominated by the Board of 
Agriculture after consideration of names submitted by agri- 
cultural associations. Of the sixteen representatives of 
employees eight are elected by trade unions, six by the 
Executive of the National Agricultural Labourers’ Union, 
and two by the Executive Committee of the Workers’ Union. 
The remaining eight representatives of employees are nomi- 
nated by the Board of Agriculture, in consnltation with the 
Ministry of Labour, after consideration of names submitted 
by workmen and their representatives. 

A certain amount of disappointment and chagrin has been 
feh in some areas, especially by farmers’ organisations, that no 
representative member was chosen from their area ; but with 
the limited number of representative members it was im- 
possible that every county should be represented. It appears 
that some geographical areas have received more than their 
share of representation, from the side of both employers ami 
employed. In the case of employees’ representatives this was 
largely due to the comparatively organised condition of the 
farm workers in the eastern counties. In the case of 
employers choice was limited to some extent by the fact 
that few men of this class have shown an interest in the 
labour problem on broad social lines. However, if sufficient 
interest is displayed in the work of the Wages Board, and 
individuals with good qualification for representative seats on 
the Board are forthcoming, this defect can be remedied when 
the time arrives for future nominations. Even at present, it 
may be said that there is surprisingly little criticism of the 
personnel of the Wages Board. The difficult task of forming 
the Board was pursued with much candour and tact. 

By Order of the Board of Agriculture and Fisheries the 
Agricultural Wages Board is required to establish District Wages 
Committees for the whole area of England and Wales, such 
committeps to act for areas determined by the Agricultural 
Wages Board, The areas for which the district committees will 
act have been determined by the Board, the general principle 
being that the geographical county shall constitute the area in 
England. However, certain exceptions have been made. 
Northumberland and Durham constitute one area ; the Furness 
district of Lancashire has been included with Cumberland and 
Westmorland ; Rutland has been included with Leicester • 
Huntingdon and Bedford with Cambridge ; London and 
Middlesex with Hertford. In Wales each district area covers 
two or more counties. In all there will be thirty-nine district 



Notei^ Communications and Reviews. HI 

couimittees, thirty-three of which will be established in 
England. 

District committees consist of “appointed” ami “repre- 
sentative” members. The size of the committees varies to 
some extent with the size and character of the area for which 
they will act. The number of “appointed” members varies 
from four to seven, and the number of “ representative ” 
members from six to twelve for eacli “side,” or a total of 
twelve to twenty -four. In each case at least one member of a 
district committee must be a woman. 

The chief duty of the District Wages Committees will l)e to 
consider and recommend to the Wages Board minimum rates 
of wages applicable to the areas for which they act ; and no 
rates of wages can be fixed, varied, nr cancelled, with effect of 
law, until a district committee has had an opportunity to report 
thereon to the Wages Board. This is provided by the first 
Schedule of the Act. In addition to the duties and riglits of 
the district committees laid down in the Act, other powei s can 
]>e conferred and duties delegated by the Agricultural Wages 
Board. Powers of hearing complaints, and granting permits of 
exemption {e.g. in respect of n on-able-bodied men), have, with 
certain reservations, already been delegated to tlistrict com- 
mittees ; and district committees are autliorised to delegate 
these powers to sub-committees. 

Up to the time of writing the chief occupation of the Wages 
Board has been the establishment of district committees ; but 
ill March several committees were established, and were 
proceeding to consider and recommend rates of wages and 
conditions of employment applicable to their respective areas. 
Early in tlie course of work of the Wages Board it was apparent 
that the existence of varied and sometimes little known 
conditions of employment in the farming industry would 
present many difficulties to a central authority in the deter- 
mination of wages and conditions of employment. For the 
information of the Wages Board an investigation into 
conditions of employment in the farming industry was 
instituted by the Board of Agi’iculture. As a result of this 
investigation, and the preliminary work of the district 
ciimmittees, it is hoi:)ed that the Wages Board will be fully 
provided with the information on which its decisions must 
be based if they are to be of a fair and practical character. 

However, with the best and most detailed information at 
their disposal, the Board will encounter many intricate and 
difficult situat ions. Th e principles of the valuation of allowances 
hi kind or perquisites, the treatment of the cottage rent in cases 
in which cottages are provided by employers, and, it may be, 
the regulation of hours of labour in relation to the wages of any 
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claBB of workmen, call for careful consideration. And shouM 
the Wages Board attempt to follow in detail the instruction of 
the Act that wages shall be adequate to promote ejfficiency, and 
to enable the labourer to maintain himself and his family in 
accordance with a reasonable standard of comfort, many 
dirticiiUies of interpretation and assessment will arise. Indeed 
the question as to how much ‘Hhe industry can bear” hag 
already presented itself for answer. 

It is probable that one of the results of the actions of the 
Wages Board will be to simplify and standardise conditions of 
empIo3mient in agriculture; and within certain limits this is 
highly desirable. To go further than this in the estimation of 
the effects of the regulation of conditions of employment by a 
legal tribunal entails more than the ordinary risks of prophecy. 
But it may perhaps be said that such regulation, which is the 
work of representatives of both parties to the contract of 
employment, and of other persons with wide knowledge of 
farming and interests in its welfare, ought not to be the cause 
of fear and trembling. ^ Ashby 

The Present Position of the Bee-Keeping Industry. — Bee- 
keeping in this country, owing to climatic conditions, is an 
occupation which can be and is followed by a large number of 
people on a small scale, and not by a few individuals as a large 
commercial enterprise. The industry has suffered very severely 
during the last few years, owing to the ravages made by disease 
on the stocks of bees in the country. However, the outlook 
for the future of the industry is not so gloomy as might at first 
sight appear. 

The scourge of Foul Brood some years ago had the same 
discouraging effect on some people as the Isle of Wight disease 
has to-day. Foul Brood has been tackled and mastered, and is 
no longer to be feared. Ee medial measures can be taken at 
once by means of a drug cure, which is easily applied, and if 
the treatment is properly carried out the disease quickly 
disappeais. A few years ago the papers devoted to apiculture 
were filled with wailings on account of this disease. To-day 
one scarcely sees it mentioned, and when it is its advent can 
invariably be traced to carelessness among bee-keepers. 

With regard to the “ Isle of Wight ” disease the situation is 
not quite so satisfactory, and there are many people to-day who 
either refuse to commence bee-keeping, or who are uncertain 
whether to do so or not, in consequence of it. Sensational 
statements in the daily papers are not conducive to their 
encouragement. 

There is no need here to go into the history of the disease. 
It is suflBcient to say that it is an epidemic which will eventually 
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■linappear. It \\as known in Holland some seventy years ago, 
when it caused severe loss to bee life. America, Australia, 
Germany, and France, are also sufferers. Owing to the fact 
that we had no previous knowledge of it, the first onslaught 
here was moat alarming. In some districts whole apiaries were 
wiped out, especially in Hampshire, Middlesex, Surrey, Berk- 
shire, and Kent, but the situation to-day is much brighter. 
Although there is yet much to learn, a great deal is known 
about the disease. Many remedies have been tried, and under 
certain conditions some of them cure the disease. Among the 
remedies that have been more or less successful are i/al, 
hactoral, and dioxygen, and at the present time the flavines are 
being tested. 

In many instances bee-keepers who had previously lost the 
whole of their stocks have recommenced, and have once more 
flourishing apiaries, and bee-keeping associations are doing 
their best to restock devastated areas by carrying out a re- 
stocking scheme. The idea was initiated in Kent, a county 
which had suffered badly from the disease, and during the 
past two years many hundreds of nuclei have been distributed 
among the members for the small sum of ten shillings each. 
The scheme is self-supporting. Some members lend empty 
liivcs, in which the nuclei are made, others give one or two 
stocks from which the nuclei are made and queens reared. 
These nuclei are supplied only to those who have lost all their 
bees. It is interesting to know that out of all the nuclei 
distributed, which have gone into hives in apiaries previously 
wiped out by Isle of Wight disease, not a single case of disease 
has been reported. In many cases not only did the nuclei 
firmly establish themselves, but gave a good crop of surplus 
honey as well. The scheme has been such a success that it has 
been adopted in Leicestershire, Nottinghamshire, Herefordshire, 
and Sheffield. 

Much has been written with i-egard to “ immune bees.” 
Let me state here that there is no such thing. Some races are 
more resistant than others, but it is possible for any variety or 
cross to be attacked. Dutch bees have been boomed as immune, 
yet 1 know of one apiary in which seventy stocks of pure 
Dutch bees died last winter from the disease. They are 
certainly more resistant than many varieties, but this advantage 
is outweighed by their disposition to swarm. The variety of 
bees which has been found to succeed the best in the face of 
disease is the Italian hybrid. These can easily be obtained by 
importing queens from Italy, and allowing their progeny to be 
mated to our native drones. Hundreds of Italian queens were 
imported into this country last summer, and the benefit of this 
will be greatly felt during the coming season. 
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J 3 ee -keeping shonUl be taken up Tigorouely during the 
present food shortage. Honey can be used in every case where 
sugar is usually employed, even to jam making. It replaces 
glycerine, so urgently needed for munitions ; it saves butter 
and margarine. There are plenty of second-hand bee-hives to 
he had, or new ones can be made at home from boxes and other 
waste wood. If the honey is sold instead of being used in the 
home, it now realises 2s. per lb. when extracted, and up to 
3 s. per section when sold in the comb, thus showing a 
handsome profit on the outlay. 

Considering the present position generally, the outlook for 
the industry is most promising. At the same time bee-keepers 
have a legitimate grievance against the Administration for 
its almost complete indifference to their difficulties. No 
encouragement has been given to them, no research work of 
any importance has been initiated or fiiiancecl, and nothing has 
been attempted to combat disease upon lines that have been so 
successful in dealing with animal and plant diseases. The 
Board of Agriculture would do well to reconsider the steps 
whicli it might take even at this late hour, to foster this 
important minor agricultural industry, and for a start it might 
do well to examine what action the Governments of other 
States have taken, for it could learn much from them. 

W. Hkrrod-Hrmpsall, F.E.S. 

The Agriculture of Oxfordshire and Berkshire. Agriculture 
in Oxfordshire: a Survey made on’ behalf of the Institute for 
Research in Agricultural Economics, University of Oxford. 
John Orr. (Oxford, Clarendon Press, pp. ix. + 239, 8 s. ^d, net.) 
Agriculture in Berkshire : a Survey made on behalf of the 
Institute for Research in Agricultural Economics, University 
of Oxford. John Orr. (Oxford, Clarendon Press, pp. viii. + 208, 
85 , 6 r/. net.) 

The recently founded Institute of Agid cultural Economics 
very wisely began its work by making a survey of the agri- 
cultural conditions in the country round about it, and in these 
volumes Mr. Orr has summarised his impressions, and given a 
general account of the farming of Oxfordshire and Berkshire. 
The two counties work very well together ; geologically the 
soils range in regular sequence from the Eocene sands and clays 
of recent formation down to the Lias clay of the much older 
Jurassic times. 

Broadly speaking, the geological formations run in belts 
across the counties from east to west, the newest occurring in 
the south of Berkshire ; the successive bands take on a more 
north-easterly and south-westerly direction, as one goes to the 
north of Oxfordshire. Further, the clays being soft, and easily 
weathered, have tended to form broad valleys, while the chalk 
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aiul limestone formations form upland and iiill country. Thus 
there arises a series of hills and valleys running in the direction 
of the formations. They are, however, cut through from north 
to south by the Cherwell and the Thames. 

Starting in the south of Berkshire, the Eocene sands and 
clays, the newest of the whole series, form a belt south of the 
Great Western Railway from Maidenhead to Reading and 
beyond, constituting the Vale of the Kennet. On the whole it 
is not a great agricultui-al region. 

There is a certain amount of dairying, fruit, some general 
farming, mucli residential land, and some waste. North of tliis 
comes the chalk, the eastern part of which, the Chi Item Hills, 
is in Oxfordshire, and the western part, the White Horse 
Hill, is in Berkshire. The two portions are divided by the 
Thames, which, however, has not cut through to the lower 
foj-mations. As elsewhere the chalk is largely an arable region, 
the special features of which are described in some detail. 
The farms are large, running from GOU to 1,000 acres, and 
contain high and low lying land worked in conjunction, the 
vale land helping to farm the down land. Both in Berkshire 
and in Oxfordshire the surface is often covered with gravel and 
clay- with -flints, and in places there is not much chalk visible ; 
indeed much of the land badly needs chalking. Dairying for 
heading is now coming in, but where the farms are too far out 
for this system, corn, sheep, and heifers are i)ro(]uced. 

Passing further north we come to a belt of Upper Greensand 
and Gault, running somewhat to the north-east and south-west. 
The Gault adjoins the Kimeridge Clay (the Weald and Purbeck 
beds being absent, and the Portland beds occurring only in 
Oxfordshire). 

These two clays form in Berkshire the Vale of White Horse, 
and produce good grazing pastures, though a great deal of the 
land is under the plough in spite of its heaviness. Some of it 
is badly farmed, but Mr. Orr considers on the whole that it 
contains greater possibilities of development than any district 
of Berkshire. The Upper Greensand is heavy, and, as in Surrey 
and Sussex, is famous for its wheat-growing qualities, bb-om 
Wantage to Hagbourne and Wallingford some of it is now going 
into fruit. The western part of the Vale used to produce a 
great deal of cheese, but this industry is now dying out. 

Further north comes the Corail iaii formation, a ridge of 
light stony soil and arable farming, rising from the White 
Horse Vale, and overlooking another and broader valley still 
furtlier north. This, the Thames Valley, occupies a broad belt 
of Oxford Clay, a cold, heavy, yellow soil, mainly poor grass, 
which could be improved by slag and drainage. On the Berk- 
f^hire side some of it is shockingly badly farmed. Mr, Orr 
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calls it “a blot on the countryside.” From Littleworth almost 
to Oxford it hns been allowed to get out of hand almost without 
a break. On the Oxford side it is covered in its higher parts, 
e.(/. at Freeland, with plateau gravel, and in places elsewhere 
with river gravel. In such cases arable and sheep farming 
occur. Indeed it ig typical of Oxfordshire that although much 
of the subsoil is clay the surface deposits tend to lighten it, so 
that the county as a whole is largely arable ; 48 per cent, of its 
cultivated areas is under tlie plough, and 29 per cent, is in corn. 

To the north of the Oxford Clay, and starting from the line 
Broughton Poggs, Witney, Woodstock, Bicester, Goddington, 
and now definitely trending south-west to north-east, comes 
the undulating upland country formed by the Coriibrash, and 
further north the Great Oolite. The soil here is variable. 
Arthur Young calls it all stone brash. It is generally a loose, 
dry loam, but some is heavy and sour, as for example, Wych- 
wood. West of Chipping Norton is a sandy brash, where crops 
will not finish. The lighter land on which Woodstock stands 
is used for corn and sheep ; potatoes do well here also. 

Still further north this gives place to the Middle Lias, 
forming a rich brown on red loam, underlain in places by iron 
ore, that is largely worked by surface quarrying, and finally a 
patch of Lower Lias. This region is mostly above the 400 ft. 
contour, and it includes some of the best soils in the county, 
responding better than those of the Oolite to good farming. 
There is much mixed farming with corn and sheep, not much 
potato growing, and no very good markets. 

Taking the county of Oxford as a whole, the cultivation is 
extensive ratlier than intensive. More than 40 per cent, of the 
farms exceed 300 acres in area, and there are only just over 

2.000 farmers and graziers to over 411,000 acres of cultivated 
land. 

Re\erting to Berkshire, two sad features brought out by 
Mr. Orr are the decline in the number of pigs from nearly 

50.000 in 1867 and 1872 to only a little over 20,000 in 1914 : 
and worse still, the heavy drop in the number of sheep from 
over 354,000 in 1868 to 121,000 in 1 914. Several causes are 
given as operative. The introduction of the Wyfield system is 
one. This deserves more space than it receives, because it is 
succeeding, and because it produces more corn than the older 
plan. It is a six-course scheme, corn being grown every second 
year alternately with roots, clover, and then bare fhllow. It 
involves considerable reductions in the flocks, the hay and 
straw being sold off ; but it is essentially a large farmer’s 
scheme, employing only one man per 100 acres. 

Berkshire has always been noted for agricultural experi- 
ments. It was here that Tnll worked, and the author has been 
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over his farm, but failed to coiitinu the low estimate in which 
tlie writers have held it. Another recent experiment to which 
brief reference is made is the Wantage farm, where intensive 
methods are being applied. 

Both volumes contain chapters on soils, crops, fann and 
estate management ; and the statistics are plotted in diagram 
form so as to show their trend. There is also an interesting 
set of illustrations, which have been very well reproduced. Each 
volume is provided with a geological map, bin unfortunately 
the colour schemes do not quite tally, so that direct comparison 
is made rather didicult, and moreover, the map lias not been 
used as much as it might in the writing up of the survey. 
Oxfordshire is also provided with an orographical map, but 
not 80 Berkshire. Author and publishers alike can be con- 
gratulated on the two volumes, which will be found very 
useful to students and farmers, and will lead them to ask 
for more information about some of the interesting syatems 
of farming to be found therein. j hussell 

British Forestry. — E. P. Btebbing (London : .John Murray, 
price (Js.). In this volume Mr. Stebbing, of the Forestry 
Department, University of Edinburgh, writing for the most 
part in the second year of war, reviews the position of forestry 
and of timber supplies from the national standpoint. He 
reminds his readers that atforestation in its various aspects 
has. during tlie past tliirty years, i-eceived a large amount of 
attention from Government committees and connnissioiis 
whose reports have, however, failed to stimulate effective 
State action. Since Mr. Stehbing's volume appeared another 
Government committee has reported, and a strong case is made 
out for vigorous action in the direction of State afforestation, 
and of private activity stimulated by public flU[)poi't. Whether 
results commensurate with the recommendations will emerge 
it is hard to say, for if nothing was done in times of peace, 
when money was plentiful, energetic action at the present 
time would appear to be still less likely. 

Mr. Stebbing pleads for a large extension of afforestation 
on land that be describes as derelict, but which is for the most 
part utilised by stock, and is included in the area that is 
classed in the Board of Agriculture Returns as “ rough 
mountain and heath land used for grazing.” He would also 
like to see the present woodlands improved partly by private 
effort and partly by means of Government assistance. It is 
pointed out that whereas average forest land in this country 
should produce annually about sixty cubic feet of timber per 
acre, the returns from our existing woodlands are hardly better 
than one-sixth of this amount. This result is due to the fact 



148 Notes, Communications and Reviews. 

tliat, broadly speaking, our British woodlands are greatly 
un<l era locked. The trees stand too far apart, and thus a full 
annual increment of timber cannot be looked for. This 
unsatisfactory condition of things has been brought about 
by various causes. The inclinations of foresters and land- 
owners have been in the direction of encouraging the growtli 
of the individual trees, rather than the aggregate growth of tlio 
wood as a whole. Not only does such a system of management 
produce a low acreage retuiui but it also results in the pr()- 
d notion of timber of low quality. This has been recognised 
during the past twenty yeaf's, and planters are thorougiily 
alive to the necessity of improvement, but all forestry 
operations I’ecjiiire an extended period in which to produce 
results, and it must necessarily be a long tijxie till better 
methods are able to exert their full effects. The rabbit has 
also bad sonietbing to do with the understocked condition cd’ 
many of our woodlands, and Mr. Stebbing’s plea for complete 
extermination of this pest under any scheme of commercial 
afforestation is irresistible. It is only too true that forestry, 
like agrieultui’e, has suffered in the past from systematic 
Government neglect. Forest products have had to compete 
with material brought at low cost from all parts of the world, 
with the result that the price of home-grown timber has been 
depressed to such a level that the woodland owner has regarded 
liis plantations more as a hobby than as a seidous commercial 
proposition. 

Mr, Stebbing has a good deal to say about the employmeiu 
of women in woodland operations, and already female labour 
is being usefully utilised in many of the lighter branches 
of forestry. More particularly tliey have been employetl with 
success in the measurement of timber and iji nursery work, 
but they have not shirked some of the heavier operations such 
as lopping, thinning and planting. 

Some of the most interesting chapters in the volume are 
concerned with an attempt to estimate the sources from which 
this country must draw its supplies of timber during the next 
half century. Mr. Stebbing is intimately acquainted with 
the forestry conditions of Russia and Finland, and to these 
countries — especially to the former — he looks for supplies of 
material which will be necessary to restore the buildings of 
the devastated areas of Europe and to supply the requirements 
of our own country. There is no doubt that both European 
and Asiatic Russia possess enormous timber resources which 
have been indifferently utilised in the past, and the author 
pleads for exploitation of Russian forests on a large scale by 
njeans of British capital. Unfortunately Russia as a field for 
the investment of British capital has, during the past year, lost 
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oood deal of its al tractiveness, and the outlook T,vonld cerlaiiily 
1 -,‘ijnire to be a great deal clearer than it is at present before 
(-ipiialists in this country v\'oiild be prepared to sink their 
iinmey in investments in Russian territory. A dozen plates 
;ire used to illustrate the volume, niid these add considerably 
to the value of a book which appears at an opportune nioineuh 
ntul which 7 Tiay with advantage be studied by all who desire to 
take a broad view of the present forestry situation. 

Wm. somkhville. 

utilisation et Conservation des Fruits et des Legumes.— 
(Societe des Agriculteurs de France. Paris, HUT.) This 
painphiet contains the results of a Oommission appointed by 
the Society of French Agriculturists to study the various 
jifocesses by which fruit and vegetables can l)e preserved lo 
the best advantage. The results are classified uinler three 
heads, and under each of these are given practical recipes for 
ditferent kinds of fruit. 

Tile Appert” method consists in sterilising by means of 
air-tight jars ; the fruit is placed in a jar or tin which is then 
iiennetically sealed and placed in boiling water. The bottles 
siiould not be filled to the top but space should be left for 
what air remains inside to expand witliout breaking the jars. 
It is also important to see that the jars do not touch, unless 
they have previously been wrapped in straw or shavings to 
prevent their breaking. As soon as the bottles are immersed, 
tiie sealing can be tested by noticing whether air hubbies escape 
from any of them, and if so, this must instantly be put right. 
The temperature should be kept at not less than 100 degrees, 
:md the time necessary for complete sterilisation will depend 
on the kind of vegetable to be preserved. 

Another process similar to the ‘“Appert ’ is that of 
sterilising by means of sulphuric acid. In this case, sulphur 
cmidles or flowers of sulphur are burned underneath the 
inverted jars, after which these are filled with the fruit and 
hermetically sealed. Fruit preserved in this way loses a little 
of its colour, but its flavour is not affected. If it is desired to 
preserve fruit without bottling, sulphur can be burned in the 
room or cupboard containing the fi-uit, in order to destroy 
any harmful germs already attacking it ; but of course the 
l>reservation thus effected can only be of comparatively short 
duration. 

Under the head of jam-making, many useful recipes are 
given by which to avoid the use of sugar, either by substi- 
tuting for it honey or beetroot, or by concentrating the sugar 
contained in the fruit to a point at which additional sugar is 
unnecessary. Methods of preserving vegetables in vinegar and 
fruit in brandy are also described in detail. 
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TJi 0 third itiul most time-honoared method is that of 
desiccation. In this country fruit-drying by exposure to the 
sun is scarcely practicable, but there remains the possibility 
of drying plums, pears, apples, &c., by leaving them in a 
moderate oven for several hours, then letting them cool and 
repeating the process two or three times. The authors of the 
pamphlet strongly recommend the use of an apparatus known 
as tlie evaporator, much used in California and not unknown 
in Frarme. It consists of a box or cage through which hot air 
is blown from a stove on to the fruit or vegetables arranged on 
the shelves. However, this system, and also that of the cold 
storage, present ditJiculties with regard to apparatus from 
which the methods described earlier are free, and it is in 
these and in the detailed recipes, many of them contributed 
by the Cordon Bleo School of Cookery, that the chief 
usefulness of the pamphlet is to be found. 

M. A. Burge. 

The Nutrition of Farm Animals. — Henry Prentiss Armsby, 
Ph.D., LL.D. Pp. xvii. + 748. Figs. 45. Price Us. net. 
(New York : The Macmillan Company, 1917.) No branch of 
agriculture offers to the scientific adviser greater difiSculties 
in the supply of reliable guidance than that of the feeding of 
live-stock. In the case of crop production, although a host 
of problems still await solution, the fundamental principles 
underlying plant growth have been sufficiently elucidated to 
enable reasonably sound guidance to be given to the practical 
man, as is indeed well exemplified by the measure of success 
which has been obtained in the application of science to 
practice in this direction. It is impossible, however, as yet 
to feel the same confidence in the application to practice of 
the results of scientific investigation in the field of animal 
nutrition, and, outside certain limited areas, the scientist can 
do little more than suggest the lines along which the practical 
man may tentatively seek for improvements in his methods. 
The reason for this lies partly in the extraordinary difficulty 
in the case of animals of carrying on experimental work of the 
character requisite for the elucidation of fundamental prin- 
ciples, and partly in the necessity for treating each animal as 
an individual unit. In the case of plants there is little 
difficulty in using large numbers of plants for any particular 
experiment, and thereby eliminating from the result the 
disturbing influence of individual variation from plant to 
plant. In the case of animals, on the other hand, especially 
the larger domesticated animals of the farm, even the most 
lavishly eouipped experiment station can only deal with 
relatively small numbers at a time, each animal must to a 
certain extent be fed and cared for individually, and the 
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experiment must consequently be repeated frequently before 
broad generalisations can be accurately deduced. Kven then 
the needs of the practical man cannot be fully met without 
some indication as to how these gcnei’alisations or averages 
can be adapted to meet the requirements of the individual 
animal. 

In view of these difficulties and of the fact that practically 
the whole of our knowledge of the sci entitle principles of 
animal nutrition has been gained within the last eighty years, 
it must be regarded as no mean achievement that at least the 
foundations of a sound science of nutrition have been securely 
laid. For this, as in the case of most branches of science, we 
have to admit a great debt to the German investigator, and all 
who are conversant with the literature of the subject are aware 
how largely scientific advice on feeding has hitherto been base<l 
upon German work. In recent years, however, a rapidly 
growing share in the investigation of this subject has been 
taken by American workers, and in so far as this work luis 
related to farm animals, the name of I)r, Annsby has steadily 
forced its way into the very foremost place. The appearance 
of a new work from his pen must thus be regarded as an 
event of first -rate importance in the world of agricultural 
science. 

In the present volume he lias given a comprehensive survey 
of the existing state of knowledge in the field of animal 
nutrition primarily from the standpoint of fundamental 
principles, no attempt being made to deal exhaustively with 
the specific details of practice. The book is thus essentially 
one for the student rather than for the practical farmer. 
Indeed it is more than probable that even the average advanced 
student in this country will find the matter difficult of digestion 
despite the lucidity with which the principles and their broad 
application to practice are discussed. To the teacher and 
adviser, however, the work comes as a great boon, and not 
least as a release from the thraldom of German literature to 
which in the past he has perforce been subject. 

Throughout the work the experimental evidence upon 
which general conclusions are based is fully reproduced and 
discussed. This evidence is derived almost entirely from 
Continental and American investigations, but the Jlidtish 
contribution to the subject is not entirely overlooked. The 
appearance of the work is timely in view of the urgent need 
at the moment for guidance as to the directions in which real 
economy can be effected in the feeding of stock, without undue 
sacrifice of efficiency. Although nnauited for the ordinary 
agricultural reader not possessed of a fair knowledge of 
chemistry and physics it may yet render great service to 
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practical agriculture if its teachings are carefully studied and 
interpreted in the light of British conditions. 

Charles Crowther. 

The Determination of Farming Costs. C. S. Orwin, 
(Oxford, Clarendon Press, pp. 144, 5s, net). 

The great industi'ial magnates have long learned the nei d 
for uscei'taining costs of production ; only in that way have 
they Ijeen able to etfect economies which, though small i]i 
themselves, are in the aggregate so large as to turn uncertainties 
into certainties, ami failure into success. For this purpo.se 
large Imsi nesses employ highly trained accountants to secure 
accuracy, and they do tliis solely on the ground that it pays. 

TJie fai'mer does not for several reasons. In the first place 
his attitude to his business is more personal than that of the 
manager of a large limited liability company. Like the business 
man of early Victorian clays, he feels that it is his own, and that 
he must sink or swim with it. Being committed “to the last 
shilling and the last acre," he will not hand over the detail ( hI 
information to any one to work up. And while he will not b^t 
any one else do it be considers that he cannot do it himself. 
He is too tired in the evenings, and any way he has no fancy 
for tlm task. A further imjiortant factor is that he feels he is 
not entirely a free agent in the matter. A manufacturer works 
chiefly on contracts, which he is free to accept or not, as he 
pleases. It is indispensable to him that he should know llie 
cejsts to a nicety, so that he can make his contracts accordingly. 
Tlie farmer lurely works on contracts ; he grows, as the manu- 
facturer would say, “for stock”; he has no hand in fixing 
price.s : indeed, his production is so far speculative that he never 
(juite knows what price he will receive. Knowledge of costs is 
therefore of less obvious moment to him, and is neglected 
accordingly. 

But as Mr. Orwin convincingly shows in this book on “The 
Determination of Farming Costs,” it is essential to a farmer who 
wishes to make any progress on the business side that he should 
know exactly what his operations are costing him. It is a 
commonplace that suggested improvements must be tested on 
costs, and not only on yields. A scheme that led to no increase 
in yield at all jnight nevertheless be very useful if it led to :) 
reduction in cost of production. 

Before much can be done in the way of ascertaining fane 
costs it is necessary to determine the principles on which they 
are to be worked out. How, for example, is one to determine 
the cost of grosving wheat ? Some of the operations were 
performed i.n part for the previous crop, and benefited tlnu 
crop ; some ill benefit the next crop. Even so simple a matter 
as the cost of keeping a horse is beset with pitfalls. Are yon 
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tn eliarge his oata at 52s. per quarter, the price a merchant 
would pay for them, or at say 40s. per quarter, what they 
a]»pareutly have cost to grow ? Many farmers would without 
liesitation charge the market price, hut others, and among them 
Mr. Orwin, would maintain that the proper charge is the actual 
ciist, whether incurred by purchase or by growing. 

The discussion of these principles occupies a coi^siderable 
jiortion of the book, and Mr. Orwin rightly devotes a good deal 
et space to this question of valuation of hoiiie-growu produce. 
The market price represents the value of the material to 
somebody else, and not necessarily to the farmer. A man 
may, of coui’se, sell out if prices are sullicieiitly teiiiptiug, and 
he sees the possibility of using something else, hut he ought no 
more to charge his oats to his horses at tlie price a London 
C(mtractor would offer for them, than he OTight to charge the 
man's time at the price a munitions factory would pay if it got 
the chance. In all cases the account iiiust be del)ite(l with 
actual costs and not with any fictitious paper values. 

This being settled, the next step is to ])roceed with the 
method of working. Several records are necessar3^ The first 
is needed to show the distribution of the capital invested in 
the different branches of the farm. On an estal)U3hed farm 
this will necessarily be in the nature of an estimate rather than 
a precise statement. An important adjunct is the stock book, 
a register of all the dead stock on the farm, ami its value. The 
value is determined on a depreciation basis. For the first year 
it is put down at cost price, in the subseipicnt years at some- 
thing less, the precise amount of the deduction or depreciation 
depending on the life of the article, and being agreed on 
beforehand. The next record needed is one showing the 
application of labour, both manual and horse. This is taken on 
time sheets handed out to the men, and kept by them. A third 
is the record of the live stock, the foods tliey consume, and 
whether these are consumed in the yards or on the land. 
Next, a record is wanted of the application of manures, both 
farmyard and artificials. This is a relatively simple matter. 
Lastly, a record must be kept of all receipts and payments for 
rile farm, but excluding, of course, the farmer’s private expenses. 
When these records are assembled it is possible to deduce from 
them the costs of production. The labour is not so great as it 
appears, because most farms arc occupied only with certain 
hraiiches of the business. 

It is in teres ling to note that the Institute of Agricultural 
Kconomics, of which Mr. Orwin is director, offered to w'ork up 
ittiy records taken in this way, and to pass back to the farmer 
the information as to costs. One would have thought that the 
Institute would have been snowed under with applications, but 
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in point of fact there was practically no response. Arrangements 
were made* however, for records to be kept on selected farms, 
and the results of these are here discussed, everything being 
suppressed which would tend to identify the farms in question. 

One of the most striking results is the smallness of the 
increase of wages from 1907 to 1915. In other branches of 
industry tliere had been a distinct rise, in agriculture there had 
not. Mr. Orwin does not consider his data sutlicient to decide 
whether or not the farm gains by having a little good labour 
well paid or much poor labour badly paid. Most people, Ave 
imagine, will prefer the former alternative, and in any case the 
minimum wage is now enacted beyond repeal. As bearing on 
the important question of the Saturday afternoon holiday, Mr. 
Orwin points out that less time is lost where this is given than 
where it is not. 

An interesting comparison between German and British 
agriculture is made on page h7. Mr. Middleton had already 
shown that tlie production of food per hundred acres is con- 
siderably greater in Germany than it is here. On tlie other 
hand, Mr. Orwin is able to show that the production per man U 
fully 20 per cent, higher in this country than in Germany. A 
possible, eA^en probable, cause of the difference lies in the size 
of the holding. In England less than 16 per cent, of the land 
consists of holdings under 50 acres, while in Germany nearly 
half (48 '5 per cent.) is made up of these units. Thus in England 
there is greater opportunity for the use of machinery than in 
Germany. Then folloAvs an interesting chapter on the cost of 
growing certain crops in 1915. Wheat came to 5/. la^’. per acre 
on one farm, 61. 15s. \Xd. on another, and 11. 3s. M. on a third: 
barley and oats to rather less. The cost per quarter is also given. 

Lastly, there is an interesting chapter on the net output 
from agriculture. When the first census of production Avas 
taken in 1907, the average net output per head of persons 
employed in the industries under review was 104 per annmn. 
In agriculture the output was 90/., or 129/. if the farmers 
themselves were excluded. In the cases investigated by Mr. 
Orwin the net output Avas 169/. per man per annum, excluding 
the farmer. Of this the labourer secured about 30 per cent., 
the farmer 48 per cent., the landlord 22 per cent. In reality, 
however, neither farmer nor landlord get all their share for 
themselves, as both have considerable out-payments to make. 
When these are allowed for it is seen that the labourer secures 
40 per cent., the farmer 40 per cent., and the landlord 20 per 
cent, of the net returns. 

This hoc k should certainly be read by all farmers. It will 
set them thinking, and, we hope, keeping accounts as well. 

E. J. Russell. 
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Cold. Stoiag’e of Meat. — In face of the difficulties experienced 
in this country in controlling the prices and supplies of meat, 
it is interesting to note the results of a debate held in November 
last by the Societe des Agricultenrs de France, under the 
presidency of M. Moussu. 

The problem of supply is inextricably involved in that of 
price. M. Moussu pointed out that a shortage of supplies 
must inevitably cause high prices ; and if the Government is 
to fix the price of meat, prices of feeding stuffs and of artificial 
manures must also be fixed, otherwise a shortage of these will 
result as actually happened in the case of wheat. 

M. Moussu’s solution to both problems is to substitute a 
trade in dead meat for a trade in live stock. He suggests a 
scheme by which every district is provided with slaughter- 
houses and cold storage accommodation, situated in the centres 
of production. Thus as soon as the animal is killed the meat 
is placed in cold storage, and subsequently despatched by train 
to the various centres of consumption which should again be 
provided with ample cold storage accommodation. This 
arrangement would admit only the minimum of wastage ; 
it would also facilitate transport very considerably, as it 
would remove all the difficulties and risks of conveying for 
long distances live stock and the foods necessary for it during 
the transit. 

As a result of a system similar to this, the United States 
liave succeeded both in maintaining an adequate supply of 
meat and also in reducing the price by Lh) to 25 per cent. ; 
and M. Moussu urges that no other system can strike at the 
root of the present evil. 



REPORT OF THE COUNCIL 'i’O THE 
ANNUAL GENERAL MEETING OF GOVERNORS 
AND MEMBERS OF THE SOCIETY, 

HEi,n AT Ifi Bedford Square, London, W.C. 

On WKDMKiSBAY, Decemher 5, 1917, at 12 noon. 

Membership. 

The ('oiineil have to report that the list of Governors atul 
Members has undergone the following changes during the year 
which has elapsed since the Annual General Meeting on 
December 6th, 45 new Governors (includng 2 transferred 

from the list of Members under By-law 7), and 1143 new Members 
have joined the Society, and 1 Member has been re-instated 
under By-law 14; whilst the deaths of 2 Life Governors, li 
Governors, 1 Honorary Member, 112 Life Members, and 16:i 
Members have been reported. A total of 21 Members have been 
struck off the books under By-law^ 12, owing to absence of 
addresses ; 2 Governors and 107 Members under By-law 13, foi 
arrears of subscription ; and 1 Governor and 185 Annual Members 
have resigned. 

Death of H.R.H. Prince Christian, K.G, 

The Council have to deplore the loss of H.R.H. Prince 
Christian, who had always been a consistent friend to Agricul- 
ture. In the year 1875 His Royal Highness became a Governor of 
the Society; and subsequently, in 1879, he accepted the invitation 
of the Council to a seat on their body, becoming a Vice-President 
in 1890 and a Trustee in 1910. His Royal Highness was President 
of the Society in 1902, when the Show w^as held at Carlisle, and 
previously had taken the greatest interest in the arrangements 
for the .Tuhilee Show of the Society, held at Windsor in the year 
1889, under the Presidenev of Her Majesty the late Queen 
Victoria. The Council desire to record their grateful acknow- 
ledgments of the great services Prince Christian had so graciously 
rendered to the Society in the several offices filled by His Royal 
Highness. 

DeaLha of Governors and Members, 

Amongst the Governors and Members w'hose loss the Sociel\ 
has to deplore are the Duke of Norfolk, K.G,, Earl Grey, the 
Earl of Haddington, the Earl of Harrington, the Earl of Lon- 
desboroijgh, the Dowager Countess of Lonsdale, the Earl 
of Mount Edgeumbe (1861), the Earl of Suffolk, Lord 
Allerton, Lord Clonbrock, Lord Haversham, Lord Masham, 
Ijord St. Audries, Sir J. Prichard Jones, Bart,, Sir S. 
Neumann, Bart., the Rev. Sir D. V. Vyvyan, Bart., Sir 
James Whitehead. Bart., Sir Henry A. Wiggin, Bart., Col, Sir 
E. T, D, Cotton -Jodrell, K.C.B,, Sir Charles Forster, Sir Somer- 
ville A. Gurney, Sir Henry R. Miles, Sir Thomas Milvain, Sir 
Edward Wood, Mr. P. Pratt Barlow, Mr. J. A. Bell, Mr. Herman 
Bidden (1868), Mr. C. Atherton Brown, Mr. A, Tremayne Biillcr. 
Mr. W. B. Canning, Mr. Philip Chasemore, Prof. A. Chauveau 
(Hon, Mem.), Mr. Henry C. Clarke, Mr. John Gonchar, Mr. 
Thomas Corbett, Col. W. C. Dawson, Mr. Leopold de Rothschild, 
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Ml'. G. J- Drummond, (Japfc. G. E, B. Drummond, Mr. Charles 
jjackering, Col. W. H. 0. Buncombe, Mr. W. Eve, Mr. G. B. 
Fiolkes, Rt. Hon. F. J. S. Foljambe, Mr. George Gibbons, Mr, 
Arthur S. Gibson, Mr. J. Eglinton A. Gwynne, Mr. George Hunt 
(Consulting Surveyor to Society), Mr. Charles E. Hunter, Mr. 
Alexander Hes, Mr. John Arthur James, Mr. E. C. Jobson, Mr. 
W. H. P. Jenkins, Mr. Arthur King, Mr, H. T. King, Mr. John H. 
Knight, Mr. A, G. Leighton, Capt. W. Parr Lynes, Mr. Herbert 
Mackinder (1863), Mr. G. H. Moire, Dr. N, H. J. Miller, Mr. 
Herbert A. Neame, Mr. J. T. Oxley, Mr. Chas. F. Paddison, 
Mr John Pakemau, Mr. T. Pears, Mr. A. J. Pell, Mr. T. V. 
Pcttifer, Mr. D. W. Philip, Mr. J. H. Raffcty, Col H. B. 0. 
Savile, C.B., Mr. W, T. Sharpe, Mr, H. H. Smith-Carington. 
Mr. Daniel Swaffer, Mr. W. Tamlin, Mr. G. F. Wells-Cole, 
(Ml. W. Cornwallis West. 

The deaths of the following Members of the Society have 
occurred whilst on active service: Capl. tlie Hon. Neil Prim- 
rose, M.C., M.P., Capi. H. Brassey, Capt. Charles Cecil 
Mr. Philip Crowley, Capt. H. Cuthbert, D.S.O., Capt. 
Godfrey FitzHugh, Air. James Hartnoll, Mr G. Lawson Lewis, 
Mr. Percy Lee Pemberton, Mr, W. N. Soames, and Lieut, Col 
A. C. Thynne, D.S.O. 

Number of Governors and Members on Register. 

The above, and other changes, bring the total number of 
Governors and Members now on the Register to 10,861 divided 
as follows:— 

208 Annual Governors ; 

92 Life Governors ; 

8,134 Annual Members; 

2,402 Life Members; 

25 Honorary Members ; 

10,861. Total number of Governors and Members as 
against a total of 10,278 Governors and Members on the Register 
at the time of the last Annual Report. The election of 45 New 
Governors and 1,143 New Members is an undoubted proof of the 
satisfaction felt among agriculturists of the work the Society 
has done during the past year. 

Annual Election of Council. 

Under the scheme of rotation settled in 1906, tlie Members 
of (luincil who retire at the Annual Meeting in December next, 
arc those representing the following electoral districts corn- 
pri.sing Group -‘A ” Northumberland, Yorks (North Riding), 
Lancashire and Isle of Man, Cheshire, Derby, Northampton, 
Norfolk, Bedford, Hertford, Middlesex, Stafford, Worcester, 
Monmouth, Cornwall, Dorset, Hampshire and Channel Islands, 
and Scotland. The Members of the Society resident in those 
districts have all been communicated with, and the necessary 
measures are being taken for the election or re-election of ^'eprC' 
sentatives for the divisions concerned. In consequence of the 
diminution of the membership in Norfolk, this county will have, 
its representation reduced to two Members on the Council. 
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Accounts. 

In accordance v^ith the By-laws, the balance-sheet has lu 
be presented for consideration at the Annual General Meeting. 
The Council therefore beg to submit the balance-sheet for the 
year 1916, with the Statement of Ordinary Income and Expen- 
diture. These accounts were published in Volume 77 of the 
Journal issued to Members this year, having been duly examined 
and certified as correct by the Auditors appointed by the 
Members, and by the professional Accountants employed by the 
Society. 

Agricultural Belief of Allies. 

The fund for giving help in kind to the farmers in tin; 
devastated districts of our Allies has increased to a total of 
approximately £l50,000, including promised subscriptions and 
the value of relief already given. 

The work of the Committee has been directed towards 
strengthening the organisation and making preparation for the 
distribution of relief on a wide scale the moment the opportunity 
arrives. 

Among recent consignments to France have been a large- 
quantity of Scotch pine tree seeds, and several thousand head 
of poultry, which have been distributed among small farmers 
who have returned to their holdings on soil re-conquered from 
the enemy by the British Army. 

A consignment of 10,000 fruit trees recently dispatched will, 
to some extent, assist in repairing the damage to the orchards of 
France wantonly wrought by the enemy. 

The practical support of the Agriculturists of the Overseas 
Dorninions has been secured, and active organisations have been 
instituted throughout the Empire. 

Cardiff Show. 

The Society having accepted the invitation from the citizens 
of Cardiff to hold the Annual Show in that city this year, the 
necessary arrangements for complying with the invitation were 
proceeded with, and the Showyard Plant was removed from 
Manchester to the site of the Show at Cardiff. 

The Council had taken the necessary steps with the depart- 
ments of the Government concerned and had received authority 
from the Ministry of Munitions to proceed with fhe erection of 
the Showyard. 

Subsequently Sir Gilbert Greenall, Mr. Adeane, and the 
Secretary attended a Meeting of the Local Committee at Cardiff 
at which a representative of the Great Western Railway Companv 
was present. Having regard to the statements made by this 
gentleman as to the difficulties of transport of Exhibits and 
Visitors, it was decided that it would not be possible to hold the 
Show, and the President undertook to submit this decision to 
the Council who, at their Meeting held on the 6th December, 
approved the action of their President-elect and the Hon. 
Director The President having explained the action which had 
been taken by the Ministry of Munitions in prohibiting the 
bolding of the 1917 Show, the Council unanimously decided to 
accept the cordial invitation which had that day been extended by 
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the Lord Mayor of Cardiff, who was resent, on behalf of the 
Oity, to hold the hrst bhow ot the Society alter the W ar at Oardm, 
the Marquis of Bute having very kindly allowed the bhowyaru 
iqaut, which had already been deiiverea on the site, to remain 
I or the following year. 

Trial of Ford Tractor. 

At the request of the hood ii^roduelio]! Department of the 
hoard of Agriculture and Fisheries, the Council undertook the 
trial of the " Ford"' Agricultural ‘Tractor, the plans and speci- 
hcations of which, as well as the services of his experts, Mr, Turd 
had placed at the disposal of the board. 

Arrangements were made for the trial of the two " Ford ” Agri- 
cultural Motors in use in this country, on land kindly provided 
by Sir Gilbert Greenail on his estate in Cheshire, 

The Judges who acted were Professor Dalby, F.K.S., of the 
City and Guilds Engineering Institute, South Kensington; Mr. 
Courtney, the Society’s Consulting Engineer; Mr. Greaves, 
Chairman of the Implement Committee representing both 
Engineering and Practical Agriculture; Mr. E. W. Hobbs and 
Mr. Henry Overman, Practical Agriculturists. 

The Report of the Judges was favourable, and bearing in 
mind the existing circumstances, they recommended that steps be 
taken to construct immediately as many of these Tractors as 
possible. 

In response to the communication containing the Report the 
following letter was received from Col. Sir Arthur Lee: — 
[Copy.] 

Board of Agriculture and Fisheries, 

Food Production Deparl irient, 

72, Victoria Street, 

London, S.W. 1. 

May 3rd, 1917. 

Dear Mr. McRow,— I shall be much obliged if you will express 
to the Royal Agricultural Society my sincere and grateful 
thanks for the extremely valuable and satisfactory report which 
they have furnished to this Department on the merits of the Ford 
Tractor for agricultural purposes. I recognise that it was asking 
a good deal of the Society to organise and carry out this trial at 
such short notice, but the result has been most helpful, and indeed 
invaluable, to me. 

Will you kindly convey my special thanks to the distinguished 
panel of judges who kindly undertook this work “I 

Yours very truly, 

(Signed) Arthur Lee. 

Jndg;e8 for Palermo Shoir. 

At the request of the Soeieclad Rural Argentina, the 
Council appointed the following Judges to act at the Palermo 
Show in September last; — 

Mr. Robert Krucr, Firlands Fochabers, N.B. (Shorthorns'). 

Mr. GtEORGE Bean, "West Ballochy, Montrose, N.B, (Clydesdale Horses 
and Aberdeen Angus Cattle). 

Mr. James Whinnbrah. 'Wartou Hall, Camforth, Lancs, (Shires, 
Hackneys and Light Saddle Horses). 
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Mr. J. E, Casswell, Laughton Cottage, Cromer (Down, Lincoln ami 
other Long Wool Sheep, and Pigs). 

These gentlemen have carried out their duties, and have 
returned to this country. 

War Emergency Committee, 

The War Emergency Committee was appointed by tue 
Council at their meeting on December 6thj 1916, to deal with ques- 
tions relating to Agriculture, and more especially with regard to 
the Food Production of the Country during the War. During the 
year many meetings have been held, at which matters of import- 
ance affecting the objects for which the Committee was formed 
have been considered, and representations made to the several 
Departments of the Government concerned. 

In response to an invitation from the Board of Agriculture 
the Committee appointed four of its Members to act on a Joint 
Committee, consisting of representatives of the Board and tlie 
Koyal Agricultural Society, to deal more particularly with 
matters afiecting Live Stock. The Society’s representatives were 
Mr. Adeane (President), the Earl of Northbrook, Sir Gilbert 
Greenail, and Mr. Alfred Mansell. 

On the 20th December, 1916, the lit. Hon. Howland E. 
Prothero, President of the Board of Agriculture and Fisheries, 
attended the meeting of the Committee, and made a statement 
on the agricultural situation of the moment. 

The supply of Fertilisers received the early attention of the 
Committee, who pointed out the necessity which existed for the 
necessary amount of these manures to be available for increased 
food production. They urged that the Government should pro- 
hibit the exportation of Sulphate of Ammonia and Basic Slag, 
and the suggestion respecting Sulphate of Ammonia was shortly 
afterwards adopted by the Government. 

The Committee expressed the opinion that a price should not 
be fixed for any agricultural produce without taking into con- 
sideration the cost of production, and unless the price of feeding 
stuffs, fertilisers, etc., was fixed also. 

The Committee have urged that compulsion to plough up grass 
land should be accompanied by the establishment of guaranteed 
minimum prices for all cereals for a period of years, and this 
policy has since been adopted by the Government and embodied 
iu the Corn Production Act, 

Caution was urged in the endeavour to bring more grass land 
under cultivation, and the Committee suggested that the pro- 
gramme should be kept within the limits imposed by present 
supplies of labour, horses, and machinery. It is satisfactory to 
know that the Government modified materially the original 
programme, and adopted a much more reasonable attitude in 
bringing forward their new proposals. Mr. Prothero, moreover, 
laid down the principle that grass land which is fully productive 
for milk or for fattening cattle should be left down, ana indicated 
that grass land for breaking up must be carefully chosen. 

As far back as May the Committee urged that any proposals 
for maximum prices for Beef should not come into operation 
until the Ist September, and that fixed prices should be announced 
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as soon as possible. In June they passed a resolution asking 
(i) for an immediate declaration as to the maximum prices for 
meat; (2) that ample notice should be given before such prices 
came into operation, and not having received a satisfactory reply 
m the meantime the Committee, on July 10, drew attention to 
their resolution, and pointed out that the delay in announcing 
these prices was causing great uncertainty amongst the farmers 
who were anxious to buy store stock, and that any further delay 
would seriously jeopardise the meat production of the country 
On the 2l8t July the Food Controller issued his scale of 
prices for beef for the Army, beginning with 74s. per live cwt. 
m September, descending to 728. in October, 67 b. in November 
and December, and 608. in January. The Committee strongly 
deprecated the reduction^or January and winter months, when 
beef was most expensive to produce. 

Figures giving the cost of producing a store bullock, 18 months 
old, and the loss on feeding a beast on a ration including cake 
and on a ration from which cake is excluded, were prepared by the 
Committee, after thorough inquiry into actual cost in various 
parts of the country, clearly demonstrating the impossibility of 
profitable beef production at the prices laid down. 

These figures were communicated to the President of the 
Board of Agriculture, and subsequently published in tlie Press 

Withm a very short time of the publication of these figures 
representatives of the Committee and other agricultural bodies 
were invited to wait upon the Food Controller. Lord Rhondda 
then announced the Government’s decision to prolong to the end 
of June, 1918, the operation of the prices fixed for December — 
678. per live cwt. and Ss. per stone dead weight. 

Attacks have been made in various quarters against the 
farming classes as a whole, and it was obvious that many of them 
were the outcome of ignorance of the position. But when 
allegations— first of apathy as to the necessities of the moment 
and later of profiteering-had the appearance of having been 
miluenced by official sources, the Committee made the most 
emphatic protest, not only in defence of the farmer but in the 
interests of confidence and increased production. The Prime 
Minister, at a recent Conference, stated that not only was he nut 
m sympathy with the abuse of the farmer, but deprecated it in 
tne strongest possible manner; it was mischievous to the last 
degree. 

The Committee, while defending the interests of Agricul- 
turists, have urged them to make full use of all reasonable 
t^acilities as they were provided. The Committee impressed upon 
breeders the necessity for the greatest economy in the use of 
leeding-stuffs and in other ways have given the weight of their 
influence in the support of the official campaign for food pro- 
duction and food saving. 

Amongst other subjects in regard to which the Committee have 
onered carefully considered opinions are the following : Varieties 
01 wheat for spring sowing ; the price of Milk Orders ; repatria- 
tion of cast Army horses; prices of potatoes ; labour for threshing 
machines; facilities for the purchase of ‘tractor ploughs by War 
gricultural Committees; light horse breeding; commandeering 
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of farm produce; and supplies of binder twine. In regard to 
milk, the Cominittee communicated to the authorities their view 
of the need for an early assurance being given to farmers that 
the price for the winter milk would afford a reasonable profit, 
and this representation was followed by official action in the 
direction desired. 

The Committee have also urged that breeders and feeders of 
live stock should be taken into the confidence of the Government 
before dealing with the rationing of live stock. 

Occasioital Notes. 

The Council at their xMeeting on the 28th March, 1917, decided 
to issue to Members periodically Notes by the Scientific Officers 
of the Society on matters which might be useful at the time for 
Members’ information and guidance. " These Notes have hitherto 
been included in the Annual Reports of the Scientific Officers, 
and published in the Annual Journal, but it was thought that 
frequently the Notes lost their significance by being kept until 
the publication of the Journal, which was frequently several 
months after the Reports had been made. Two issues of the Notes 
have appeared, the first in April and the second in July, and a 
third number will be issued when occasion requires. 

Library. 

The Council having discussed the question of a complete 
record in printed form of the books in the Society’s Library, 
many of which are of great value, and in some instances very 
rare, it was decided to employ the services of an expert Librarian 
to rearrange the Library, and to prepare a catalogue of which 
it is intended to print a number of copies for the use of Members 
of the Society who are interested in books relative to the 
Agricultural industry. 

Chemical Separtmeat. 

During the past twelve months the number of samples 
analysed in the Society’s Laboratory has been about 50 in excess of 
those in 1916, the figures being 307 as against 250. Great diffi- 
culties have been experienced alike in the supply and in the 
greatly increased prices charged for both fertilisers and feed- 
ing stuffs. 

A number of new materials have been submitted for 
examination to take the place of others now with difficulty 
procurable, such as seaweed ash, flue dust, cocoa shells, silk 
waste, flax bols, etc. None of these have attained much use 
except the flue dust from furnaces, which has been found to 
contain a material amount of potash, and thus to supply in 
part the lack of potash salts. 

Endeavours to utilise nitre cake in the manufacture of super- 
phosphate in part replacement of the oil of vitriol, required so 
largely for munitions, have not met with any measure of success, 
and the so-called “w^ar-tirae superphosphate ” has not had any 
extended use. 

During the year the Chemical Committee found it advisable 
to revise their recommendations in the case of basic slag, intro* 
dueing figures expresSive of the “ citric solubility ” as well of 
the contents in total phosphoric acid. 
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The issue of “Occasional Notes/’ dealing with matters of 
immediate importance and reported from the scientific depart- 
ments ot the Society, has been vigorously supported from the 
Chemical Department. 

W’dburn Experimental Farm. 

Curauant to a request from the President of the Board of 
Agriculture, it was decided to undertake this year as little new 
work of inquiry as possible, but to devote the Experimental 
barm to the pising of corn crops mainly and to demonstrations 
bearing on this. Accordingly, the current work of past years 
was maintained, but not extended, and the endeavour was made 
to see what could be done in corn-growing by the more free use 
of artificial manures such as were generally available at the 
time. Sulphate of ammonia in particular was largely used in 
this connection. A fresh series of calf-rearing experiments had 
been begun in October, 1916, and these were carried on, bearing 
as they did on economy in feeding, and on the replacement of 
miik by water m the feeding of calves. 

An interesting experiment bearing on the amount of dung 
produced in a yard by the consumption of hay and other foods, 
and which had importance in questions of valuation, was duly 
earned out, and the results were such as to bring about a 
re\ ision of the practice hitherto followed in valuation in certain 
parts or the country. 

The Hills’ experiments were continued at the Pot-culture 
station, and new experiments were devised in relation to new 
sources o± potash, the use of nitre cake, war-time superphos- 
jinaxc, etc. 

The Annual Visit of Members to the Woburn Farm was again, 
owing to difficulties of travelling, suspended, but the Farm 
Committee made their usual inspections. 


Botanicdl Depirtment. 

One of ihe direct results of the policy of increasing oui- 
home-grown supplies of food has been to extend the work of the 
hotanicai Department appreciably. The outstanding feature of 
the past season has been the great increase in the number of 
inquiries dealing with the cultivation of wheat. The difficulty 
ot sowing a sufficiently large area during the autumn and winter 
months fed, early m the year, to many requests for information 
on the cultivation of spring wheats, some of which had not been 
anticipated in a leaflet issued on the subject. Fortunately 
in ormation on most of these points had been accumulated in 
the preceding year, which could be placed at the disposal of 
aembers. Immediately after harvest inquiries were numerous 
ith regard to the best cropping and the best weather-resisting 
varieties, whilst now our main concern is to keep pace with the 
emulation of sprouted samples to determine whether it is 
xter to obtain fresh stocks of seed or waste a certain amount 
t lood by increasing the seed rate in order to make up for 
heticiencies in the germinating capacity of the grain to be sown 
Jiariy in the season there was a distinct falling off in the 
number of seed samples sent in for testing, though later the 
ibers reached to about the same level as in the previous year. 
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This branch of the Department’s work differed somewhat from 
that of former years. Few tests were made of grasses other than 
the two rye-grasses and cocksfoot. The number of clovers 
examined was about the normal and for some unaccountable 
reason not a single sample of mangold seed was received for 
testing. On the other hand the number of cereal samples, 
especially of oats, again increased. 

Throughout the growing season the crops were unusually 
healthy, and though inquiries were frequently made with regard 
to fungoid diseases, most of them were concerned with diseases 
of second-rate importance. The minor diseases of the potato, 
often confounded with Phytophthora, headed the list of these, 
as was only to be expected in view of the fact that many were 
growing potatoes for the first time on a large scale. Next in 
numerical order came the diseases of garden crops, one of which, 
Sepforia apii, a celery pest, appears to be unusually prevalent at 
the present time. The methods of preparing fungicides, more 
especially Bordeaux and Burgundy mixtures, were the subject 
of numerous inquiries. 

The identification of weeds and the suggestion, where possible, 
of special measures for their eradication, has also become an 
important branch of the Department’s work. 

Zoological Departmtnt. 

The past season has been the busiest ever experienced by the 
Zoological Department. This has been due in part to the excep- 
tioual severity of insect attacks on crops during 1917, and in part, 
no doubt, to the vast increase in the numbers of allotment holders 
and small growers who have applied for advice. There have been 
few cases of new or rare pests, but many of those already familiar 
to the farmer have been quite unusually injurious. 

In addition to the routine work of advising Members in these 
matters a new leaflet has been written on the Warble-fly, 
embodying our present knowledge of the life-history of that pest. 
A special visit has also been paid to the Evesham district to 
investigate insects attacking plum trees, and a special Report on 
the two beetles concerned, Xylehorufi dispar, and ScolyUm 
rugvlosm, has been printed by the Society and distributed among 
the fruit growers especially interested. 

Veteriniry Department. 

Since the beginning of the year the returns with regard to 
the scheduled contagious diseases of animals have been compara- 
tively satisfactory, except in the case of sheep scab. The outbreaks 
of anthrax have been below the average of recent years, and those 
of glanders have been the lowest recorded. There has been a 
slight increase in the number of reported outbreaks of parasitic 
mange in horses. The outbreaks of swine fever show a reduction 
of about 50 per cent, as compared with the previous year, which 
is very satisfactory, in view of the fact that the restrictions on 
movement are now less severe than they were before the introduc- 
tion of serum treatment as the principal method of dealing with 
the disease. Unfortunately, the increased prevalence of sheep 
scab which showed itself in the latter part of 1916 has been con- 
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tinuedj and during the current year the outbreaks have been more 
than twice as numerous as in the previous year. 

Sheep Scab. 

The Council have frequently had under consideration the 
increase in the number of outbreaks of sheep scab recorded in 
Great Britain, and have written several letters to the Board of 
Agriculture and Fisheries conveying the expression of alarm 
felt by them at the increase of outbreaks in 1916 as compared 
with 1915, and expressing the hope that the Board would take 
energetic steps to deal with the question. In February last the 
Board of Agriculture stated that the matter was receiving their 
careful attention, and pointed out the measures provided by the 
Sheep Scab Orders of 1905 and 1910, as to isolation and dipping 
of sheep. The Board expressed the hope that the enforcement 
of the restrictions would result in preventing the distribution of 
sheep scab, and stated that if these measures were found to be 
insufficient for that purpose the President of the Board would 
not hesitate to adopt such other means as might be considered 
necessary and expedient. 

On July 25th the Veterinary Committee reported the receipt 
of a letter from tho Board of Agriculture saying that the 
President did not think that sufficient time had elapsed to 
enable a fair judgment to be given as to whether the measures 
above referred to had been successful in preventing the 
distribution of the disease. The Council regarded with grave 
concern the ill-success of the restrictive measures which the Board 
of Agriculture had put into force in the expectation that they 
would lead to a material reduction in the number of outbreaks, 
as these had continued to increase and were 118 per cent, more 
than those reported up to the same date last year. These facta 
were pointed out to the Board of Agriculture, who were at the 
same time informed that the Council’s opinion was that if the 
disease was to be successfully controlled no time should he lost 
in dealing with it drastically, as the difficulties then were less 
than in the later period of the year. 

The Board of Agriculture, in reply to the Council’s com- 
munication of the 30th July, addressed the following letter to 
the Society: — 

[Copy of Letter from the Board of Agriculture re Sheep Scab.] 
Board of Agriculture and Fisheries, 

4, Whitehall Place, 

London, S.W. 1, 

11th September, 1917. 

No. A. 676/1917. 

Sir,— I am directed by the President of the Board of Agri- 
culture and Fisheries to refer to your letter of the 30th ’July as 
to the number of outbreaks of sheep scab in Great Britain during 
the current year, as compared with the corresponding period of 
1916, and to furnish for the consideration of the Society the 
statement below as to the outbreaks during the twelve months 
ending 30th June last, and during the corresponding periods of 
the preceding twelve months, together with the Board’s comments 
thereon. 
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3rd Quarter. 

4th Quarter. 

1st Quarter. 

2nd Quarter. 


1916. 

1916. 

1917. 

1917. 

( 

7 

110 

\4S 

31 

Englnnd 

19 1 r). 

1915. 

1916. 

1916. 

3 

67 

90 

11 

( 

11 

110 

134 

20 

Scotland ... { 

1915. 

1915. 

1916. 

1916, 

1 

4 

lo 

33 

13 

( 

2 

7 

40 

10 

VYales ... ] 

1915. 

1915. 

1916. 

1916. 


— 

12 

26 

4 


It will be seen that there were abnormal increases during the 
fourth quarter of 1916 and the first quarter of 1917, and that the 
increases were far greater in Scotland than in England. A& was 
pointed out in the Board’s letter of the 14th February last, the 
increase was accounted for to a considerable extent by the 
number of small outbreaks in Scotland, involving in the majority 
of cases a very small number of sheep — in some instances only 
on 0 animal — and that a number of the outbreaks were also 
attributable to sheep moved from the Western Islands of 
Scotland. There is also strong reason to believe that many more 
of the outbreaks, both in England and Scotland, have been to 
a large extent due to sheep moved from the Islands and from the 
remote parts of the Highlands. With the object of preventing 
a recurrence of a similar spread of disease, restrictions have 
been imposed which require that such sheep shall be dipped 
before they leave their native localities, but as the movement of 
these sheep takes place in the autumn months any benefit derived 
from these special restrictions will not become apparent before 
the end of the year. 

The relevant Orders of the Board have to be executed and 
enforced by the Local Authority, who are at present much 
hampered in the execution of their duties by the loss of Officers 
who act as Inspectors under the Diseases of Animals Acts, and 
the depletion of experienced shepherds and the Board would 
hesitate to add to their responsibilities at the present time. 

If, however, the Society have specific proposals to submit, Mr. 
Prothero would be glad to give them careful attention. 

I am, Sir, 

Your obedient servant, 

(Signed) A. D, HALL, Secretary. 

The Council have decided to ask Mr. Prothero to receive a 
Deputation on which the Earl of Northbrook, Mr. Davis Brown, 
Mr. Alfred Mansell, and Mr. Ernest Mathews were appointed to 
discuss the question. 

Diseases of Animals Act of 1896, 

Having regard to the importance of protecting the live 
Slock of this Country from the introduction of Contagious 
diseases, the Council have forwarded to the Board of Agricul- 
ture the, following Kesolution, which was unanimously adopted 
at their meeting on the 7th November, 1917: 

‘'Thai the Board of Agriculture be asked to give an 
assurance that no proposal shall be brought forward for ’the 
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repeal of the Diseases of Animals Act of 1896 until the Royal 
Agricultural Society and the Breed Societies interested have 
been consulted.” 


Bacteriological Prollems. 

In order that Members of the Society may obtain advice 
on Bacteriological and other intricate questions connected with 
Dairying, the Society has arranged with the Research Institute 
in Defying, University College, Reading, to undertake the 
investigation of such problems. 

Members wishing to take advantage of this privilege should 
communicate with THE DIRECTOR, RESEARCH INSTITUTE 
OF DAIRYING, RB.YDING. 

Msdals for Cattle Pathology. 

As the result of the competitive examination at the 
Royal Veterinary College for the Society’s Medals for pro- 
ficiency in Cattle Pathology, including the diseases of Cattle, 
Sheep, and Pigs, the Silver Medal has been awarded to Mr. 
L. P. Pugh, of Pennard House, Sevenoaks, and the Bronze 
Medal to Mr. F. C. Scott, of Womersiey, Pontefract. 

" Queen Victoria Gifts.” 

The Trustees of the ” Queen Victoria Gifts” Fund have 
made a grant of £140 for the year 1917 to the Royal Agricultural 
Benevolent Institution to be distributed as fourteen grants of 
£10 each to the five male candidates, five married couples, and 
four female candidates who polled the largest number of votes 
in their class, and who wmuld not this year receive grants from 
any other fund in^ connection with the Royal Agricultural 
Benevolent Tnatitution. 


National Diploma in Agriculture. 

The Eighteenth Annual Examination for tln^. National Diploma 
in Agriculture was held at the Leeds University from the 21st 
th 2.5th April last, when eight candidates wmre successful in 
obtaining the Diploma. For lisf, see page lil8. 


National Diploma in Dairying. 

The Twenty-second Examination for the National Diploma 
in Dairying was held this year for English students from Septem- 
ber 15th to 20th, at the University College and British Dairy 
Institute, Reading; and for the Scottish students from Septem- 
ber 22nd to 28th, at the Dairy School for Scotland at Kilmarnock, 
^ourteen candidates were examined at the English Centre, of 
whom 9 were successful, and at the Scottish Centre 21 candidates 
were examined, of whom 10 passed. The names of the Diploma 
wiiiuerd will be found on page 171. 


By order of the Council, 
THOMAS 


16, Bedford Square, 

London, W.C. l 
1th November, 1917 


McROW, 

^Se€ret<^r!i. 
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NATIONAL AGRICULTURAL EXAMINATION 
BOARD. 

L— REPORT ON THE RESULTS 
OF THE EIGHTEENTH EXAMINATION FOR 
THE NATIONAL DIPLOMA IN AGRICULTURE, 

Held at Leeds, April 21 to 25, 1917. 

1. The Eighteenth Examination for the NATIONAL 
Diploma in Agriculture was, by the courtesy of the 
authorities, held at the University of Leeds, from the 2l0t to 
the 25th April last. 

2. The subjects of Examination were Practical Agricul- 
ture (two papers), Farm and Estate Engineering (including 
(a) Surveying, (b) Farm Buildings, (c) Macliinery and Imph'- 
ments), Agricultural Chemistry, Agricultural Botany, Agri- 
cultural Book-keeping, Agricultural Zoology, and Veterinary 
Science. Under the Regulations, the whole eight papers inov 
be taken at one time, or a group of any three or four in one 
year and the remaining group of four or five in the year 
following. Candidates talcing the whole Examination in one 
year who fail in not more than two subjects are allowed to 
take those subjects alone in the succeeding year. Candidates 
failing in a single subject of a group are permitted to take th:it 
subject again in conjunction with the second group. 

3. Twenty-five candidates presented themselves, as com- 
pared with 35 last year. One candidate took the whole 
Examination, 9 who had previously passed in certain subjects 
appeared for the second portion, and the remaining candidates 
came up for a group of subjects. 

4 The following are the names of the 8 Diploma winners 
in alphabetical order : — 

Michael J. Kagan, Royal College of Science, Dublin, 

W. D. D. Jaruine, Harris Institute, Preston, Lancs. 

David G. Ironside, North of Scotland College of Agricnlture, Aberdeen. 

Charles A. Kloppenburg, Harper- Adams Agricultural College, Newpurt, 
Salop. 

William Middleton, North of Scotland College of Agriculture, Aberdeen. 

Frederick Pearce, Harris Institute, Preston, Lancs. 

Morgan “^heehy, Tuoyal College of Science, Dublin. 

H. W. Tomlinson, Harper- Adams Agricultural College, Newport, Saloji. 

No candidate on this occasion reached the honours standard 
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5. Of the 15 candidates appearing for a first group of 

viihjects, the 9 whose names are given below succeeded in 
passing, and are therefore entitled to take the remainint^ 
saljjects at a subsequent examination, when, if successful, they 
will be awarded the diploma ' 

Catherine E. Aitkenhkad, West of Scotland A^uiculrural ColleL^e 
Glasgow. ^ ’ 

John Armour, West of Scotland A'jricultnral College, (ll.'isgow 
Kredk. C, E, Bobby. Harper- Adams Agricultural College, Newport Salop 
0. Change Oassels, Harper- Adams Agricultural College. Nesvport’ Salop 

K. W. Mileb, Harper- Adams Agricultural College. Newport. Salop. ’ 

Jambs C, Mitchell, Harper- Adams Agricultural College, Newport. Salop, 

L, C. Hobinson, Harper- Adams Agricultural College, Newport, Sal<>p. 

It. X. K. SUNURAM, West of Scotland Agricultural College, Glasgow. 

G. Gee Whyte, North of Scotlacd College of Agriciiltuio, Aberdeen, 

Three of the 6 unsuccessful candidates failed in a single 
subject, which, under the regulations, they will be entitled to 
take again next year in conjunction with the second group/ 

6. The Reports of the Examiners in the different subjects 
are appended 

I’RACTICAL Aokicclture. (First Paper, 300 Marks. Second Paper, 300 Marks.) 
Professor William SomeiTille, M.A., D.Sc., Edward Porter, B.Sc., and 
John Gilchrist. 

The papers were up to a fair average, three, so far as aKticulture is concerned, being 
ipialitted for Honours. The question that produced the least satisfactory answers was 
that which dealt with the Agricultural Returns, a subject which, though spedflcally 
mentioned in the Syllabus, does not seem to have been dealt with by the teachers who 
i'leparcd the candidates. 

I' ARM AND Estate Engineering, (300 Marks.) (a) Surveying and (b) 
Farm Buildings, H. Strachau Gardiner, F.S.I, (c) Machinery an*l 
Implements, T, Wibberley, N.D.A,, N.D.D. 

and Farm Bmhiimis There were only eight candidates in these subjects, 
find with two exceptions the work was not of a high standard. I have again to draw 
attention to the inadequate knowledge of Ordnance Maps, and to the need for more 
pKietice in plotting and the use of plotting scales, 

Machinery and the exception of two candidates, the knowledge 

displayed, both in the oral and written examinations, was of a very low standard 
mdeed, and cannot be described by any other term than that of “catalogue 
Knowledge “—knowledge which a candidate might acquire by reading a few 
luanufaeturerB’ catalogues just prior to the examin.ation. 

Leaving out the question of examinations, the time has now arrived, in my opinion, 
when every agriculturist should give the matter of farm machinery and farm 
engineering the most serious attention. For years the farm and the “ factory,” mean- 
ing by the latter word all manufactures and textile industries, have been in direct 
rompetition for the labour supply, a condition of affairs which the war has intensified. 
Aticr the war it is more than probable that this competition will be even greater, and 
The sedution. from the standpoint of an agriculturist, is to adopt the factory method 
of using, wherever possible, every labour saving device of proved merit. 

In my experience, both as a teacher of agricultural sciences, and as one whose 
practical farming operations at the present time include over 1,000 acres of tillage 
farming, T have no hesitation in saying that a knowledge of agricultural engineering 
has proved more valuable than any other branch of knowledge in connection with 
ftgriculture, 

^ To meet the cases of candidates who have passed a portion of the examination, 
ana wdio in consequence of their having joined His Majesty's Forces, may be unable 
JOitresent themselves for the remaining subjects, the Board have agreed to grant to 
candidates an extension of one year in which to complete the examination. The 
Hoard will also be pleased to consider applications for any further extensions of time 
timt may be foundiiecessary. 
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T should again like to point out that the award of marks in this section of ine 
Kxainination is not made in such a manner as to impress a candidate with ihe 
importance of the subject. The section is divided into three sub-sections : {«) Surveying, 
(6) Farm Riiildings, (c) Machinery and iTupIements. The marks are awarded in such a 
manner that TOO marks are obtainable in each sub-section, and if a candidate obtains a 
gross total of IfiO marks for the whole section, he or she obtains apass. In practice, thiv 
means that a candidate may obtain a pass vvith a very meagre knowledge of section in, 
A study of the marks a’warded in the recent Examination will show that by this 
arrangement three out of the eight candidates tailed absolutely in section (c), yei 
obtained a paea when the total marks for the whole section were aggregated 

I would respectfully like to suggest to the Examining Board the desirability of so 
adjusting the marks aw.nrded in the section that it would be possible for an ex<aminer 
to fail a candidate who did not obtain pass marks in such an important part of the 
Examination as that concerned with Machinery and Implements. 

Agricultural Chemistry. (300 Marks.) E. J. llussell, J).Sc.,and Professor 
Edward Kinch, F.I.C., F.C.S. 

Some of the candidates showed a lack of knowledge of fundamental chemical 
principles, and also a want of exactness in the use of terms of expression, e.ij., there 
was confusion between elementary nitrogen, combined nitrogen and ammonia ; between 
lime and calcium carbonate ; and between phosphoric pentoxide, phosphoric acid and 
phosphates. Generally the laboratory work seemed to have been well done, hut in a 
few' cases more elaborate processes were attempted than seem desirable in the time 
allotted to this work, which time would be better given to fundamental matter, a 
candidate who ha<l gone through a long laboratory course thought that sulphate of 
ammonia should not be mixed with supei phosphate of lime because loss of nitrogen 
would ensue. 

Agricultural Botany, (300 Clarks.) Professor John Percival, M,A. 

The work of the candidates was of .a moderate character only. While the majority 
had a fair knowdedge of grasses and farm seeds, few were properly acquainted w'iih 
the botanical characters of common weeds, cereals, and root crops. 

Agricultural Book-keeping. (200 Marks.) Alex. McCallum, M.A;, f.L.B, 

With few exceptions the papers in Book-keeping were disappointing, showing, as 
they did, an evident want of ability to use the methods in dealing with transactions 
puF before them in a way to which they had not been accustomed. A thorough 
knowdedge of the principles with a good deal of training in the application of these in 
a wide variety of exercises ought to be possible of attainment for every student of the 
subject, and it is not unlikely that this requires more time than is at present given to 
the subject at most institutions. 

The general questions were not well answ^ered. 

Agricultural Zoology. (200 Marks.) John Kennie, D.Sc, 

On the whole the results in this subject were satisfactory, and nearly all thf 
candidates did passably good work in both the wTitten and the oral tests. Most were 
able to identify readily a considerable number of field pests, parasites, Ac., but too 
many were weak in their knowledge of remedial and preventive treatment. The 
practice of reproducing text book figures in the laboratory note hooks should be 
discouraged. 

Veterinary Science. (200 Marks.) Professor Sir John McFadyean, M.B. 

With one or tw'o exceptions the candidates possessed a .satisfactory knowledge of 
the subject. 

7. The thanks of the Board are again due to the authorities 
of the University of Leeds, for their liberality and courtesy in 
placing the Large Hall and other rooms of the University 
at the Board's disposal for the Examination ; and to the 
Examiners, for the care and attention they bestowed upon the 
written answers to the papers set, and upon the viva voce 
examination. 

J. Marshall Dugdale, Chairman. 
Thomas McBow, Secretary, 

16 Bedfoixl Square, LodUoii, W.C.l. 

May, 1917. 



National Agricultural Examnation Board, 


171 


11.— REPORT ON THE RESULT’S OF THE 
TWENTY-SECOND EXAMINATION FOR THE 
NATIONAL DIPLOMA IN DAIRYING, 1917. 

1. The Twenty-second Annual Examination for the National 
Diploma in the Science and Practice of Dairying took place in 
September, 1917. The Examination was held for English 
candidates at the University College and British Dairy Institute, 
Reading, from September 15 to 20 ; and for Scottish candi- 
dates at the Dairy School for Scotland at Kilmaa-iiock, from 
September 22 to 28. 

2. Fourteen candidates presented themselves at the English 
Centre, and of these the following nine satisfied the Examiners, 
and have, therefore, been awarded the National Diploma in 
the Science and Practice of Dairying : — 

Kathleen Carnlet, Midland Agricultural and Dairy College, Kingston, 
Derby. 

Ada Jackson, I^anca. County Council Dairy Scliool, Hutton. Preston, 

Klsie Elizabeth Jones, Latics. County Council Dairy Scbool, Hutton, 
Preston, and University College and British Dairy Institute, Rending. 

Mary Ceinwbn Jokes, University College ami British Dairy Institute. 
Reatling. 

Thomas Duncan Potter, UiiiverRity College and Britisii Dairy Institute, 
Reading. 

Mary Louise Roberts, University College o£ Wales, Aberystwyth, and 
University College and British Dairy Institute, Reading. 

Florence Robinson, Midland Agricultural and Dairy College, Kingston, 
Derby. 

Phyllis Mary Graham Tucker, University College and Biitish Dairy 
Institute, Reading. 

William Woodall, Midlaml Agrieultural and Dairy College, Kingston, 
Derby. 

3. At the Scottish Centre, twenty-one candidates were 
examined, and of these the ten whose names and addresses 
are given below gained the Diploma : — 

Bessie M. S. Armstrong-, Bighouse, Melvich, Thurso. 

Mary Bannatyne, Ledaig, Bcnderloch, Argyllshire. 

Margaret I. Fletcher, Westbury House, Westbury-sub-Mendip, Wells, 
Somerset. 

Hofk Cowan Hamilton, Rosaarden, Glengarnock, Ayrshire, 

Ormonde L. Kilgour, 72 Hamilton Place, Aberdeen. 

Margaret M. Maclkod, 77 Kenneth Street, Stornoway. 

Margaret Ellen Muneo, Tigh-na-Rothaich. Pcare, Strath pelf cr, 

C.VTHEKINE Ve ra Speiks, 13, Viewforth Terrace, Edinburgh. 

Isabella R, Will, Aereh«ad, Dumfries. 

Helena G. Williamson, Gordon* Arras Hotel, Inverurie, 

Mr. J. F. Blackshaw, who conducted at botli centres the 
Examinations in General Dairying, in Practical Batter-making, 
and in capacity for imparting instruction, reports that “The 
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candidates presenting themselves at both the English ami 
Scottish Centres satisfied me that they were earnest workers 
possessing a good share of natural ability. 

“Their written and oral examination work was not satis- 
factory however. There was considerable evidence of in- 
complete preparation, and this, more than anything else, 
accounted for the somewhat high proportion of failures in this 
subject. 

“ The work accomplished by the candidates would seem ro 
indicate that the existing provision for giving a higher training 
in dairying is not entirely satisfactory. 

“ The impression conveyed throughout the Examination 
was that the teaching had been too greatly divorced from 
practical conditions, and that the candidates had not commaiul 
of sufficient scientific and practical facts to enable them to 
grapple with questions somewhat off the beaten track, yet 
capable of being satisfactorily answered by any one able to 
reason from acientitic knowledge and genuine experience. 

“ Dairy -farming in this country has now developed to such 
an extent as would seem to demand a better provision for 
higher training than at present exists, and in view of the 
importance of the industry in relation to the Food Supply, the 
subject seems to be one which is deserving of prompt con- 
sideration.” 

The Examiner in Cheese-making, Mr. John Benson, 
reports that “Most of the candidates did exceedingly well in 
the practical work this year. The candidates at Kilmarnock 
were particularly good and made some very fine cheeses. 

“ The milk provided at Reading was in a forward stage of 
ripeness and tested to the utmost the skill of the candidates. 
In two or three cases the candidates were not quite equal to 
the task, but most of them made up the milk provided into 
cheese of very good quality. I am quite satisfied that generally 
the candidates had been well trained. 

“ In the written and oral examination the answers given 
were on the whole fairly good but not quite equal to those of 
recent years. Many were weak on the financial aspect of 
dairying and in the keeping of dairy accounts. The questions 
dealing directly with the manufacture of cheese were, however, 
answered in a very satisfactory manner, which assisted in 
raising the general average of marks obtained by candidates. 
Altogether the results were better than I had hoped for.” 

Dr. Tocher, the Examiner in Chemistry and Bacteriology, 
reports that “ This year he examined fourteen candidates 
in Chemistry and Bacteriology at the Reading Centre. Of 
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this number four wrote good papers and made an excellent 
appearance at the viva voce examination. The knowledge 
exhibited by six of the candidates was sulliciently above the 
minimum requirements to be classed as beloiiging to the fail- 
standard. The ansAvera to questions bearing on dairy bacterio- 
logy were clear and precise. Candidates were not so well 
prepared in general bacteriology and cliemisiry. 

Twenty candidates were examined at the Kilmarnock 
Centre. Of these, three had a very full knowledge of bacterio- 
logy and chemistry as applied to dairying ; six attained the 
“ fair ” standard ; while nine were able to secure marks placing 
them in the category of those who manage to meet the minininm 
requirements of the examination. The ansAvers to Avritten 
questions were not so full nor so good as the answers given by 
candidates at the Reading Centre. The proficiency shown at 
the oral examinations was practically of the same degree at 
both centres. 

“ The majority of the candidates showed a lack of pre- 
paredness in their ansAVors to questions in elementary chemistry. 
A soqjpd knowledge, however, of the applications of bacterio- 
logy and chemistry to dairying operations was general among 
the great majority of the candidal es. Over the whole examina- 
tion 21 per cent, of the candidates could be classed according 
to their degree of proficiency as good ; 8.0 per cent, as fair ; 
82 per cent, iis passable ; Avhile 12 per cent. Avero below the 
pass standard.' ’ 


J. Marshall Dugdale, 


16 Bedford Squiire, London. 
October, 1017. 


Chairman. 
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ANNUAL REPORT FOR 1917 OF 
THE PRINCIPAL OF 
THE ROYAL VETERINARY COLLEGE. 


Anthrax. 


The following Table shows, with regard to this disease, the 
number of confirmed outbreaks and of animals attacked duriug 
each of the last seven years : — 


Year 


Outbreaks 

Animals atta< 

1911 


1)07 

1.120 

1912 


743 

840 

1913 


594 

652 

1914 


722 

796 

1915 


575 

642 

1916 


571 

687 

1917 


421 

480 


As will be seen from the Table, the number of outbreaks 
confirmed during the past year is substantially smaller than 
the number for the preceding year, and less than hUllf the 
number confirmed in 1911. One has indeed to go back for 
about twenty years to find a year in which the reported or 
confirmed outbreaks were so few. It must be noted, however, 
that it is impossible to measure the incidence of the disease by 
comparison of the annual number of outbreaks since the 
disease was first scheduled, owing to the fact that since 1st 
January, 1911, when the present Anthrax Order came ijito 
operation, the only outbreaks which appear in the official 
returns are confirmed outbreaks, whereas for the years betweeo 
1887 and 1910 inclusive the outbreaks given were reported 
outbreaks. In this earlier period the Board of Agriculture 
accepted as correct ariy case of anthrax diagnosed and reported 
as such by a Veterinary Inspector of the Local Authority, and 
it is unquestionable that in a large proportion of cases tlje 
diagnosis was erroneous. Since 1911 a reported outbreak does 
not figure in the returns unless the provisional diagnosis made 
by the local veterinary inspector has been confirmed by 
microscopic examination, supplemented, when necessary, by 
experimental inoculation carried out by experts in the Board's 
Veterinary Laboratory. The introduction of this method of 
diagnosis cause<I the outbreaks to drop from 1496 in 1910 to 
908 in the following year. How very necessary this alteration 
was may be inferred from the fact mentioned in the Report of 
the Board’s Chief Veterinary Officer that in 1916 reports were 
received of no fewer than 2,567 suspected outbreaks, of which 
only 560 were confirmed. 
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Anotlier circumstance which makes the statistics with 
re^^ard to outbreaks unreliable as a guide to the incidence of 
the disease since 1887, is that in all probability the obligation 
of owners to notify suspected cases was more frequently 
ignored in the earlier years than it is now. It is scarcely open 
to doubt that this is the explanation of the fact that during the 
first six years after the disease was made notifiable the annual 
outbreaks never reached 300. But, however that may be, the 
fact remains that except for the period embraced in the 
[(receding Table a comparison of one year with another would 
be useless. Fortunately this period is already snfiiciently long 
to show what one may expect from the continued operation of 
the measures now enforced in dealing with outbreaks. The 
returns for this period, and especially for the last three years, 
indicate that the disease is, so to apeak, well in hand, but also 
that there is no prospect of its complete eradication. 

As has been pointed out in previous annual reports, anthrax 
ticcupies a peculiar position among the scheduled contagious 
diseases, in that it falls far behind the others in respect of its 
tendency to spread by simple contact. On this account it is 
easy to devise measures to bring outbreaks to an end, provided 
notification of the first case is promptly given ; and that the 
existing Order is generally effectual in that regard is shown by 
the fact that in no year included in the Table did the average 
number of animals which contracted the disease in an outbreak 
i’each t\vo. 

The measures now enforced also appear to be generally 
successful in bringing about the actual eradication of the 
disease at the place where it is diagnosed, though that fact is 
not deduct ble from the published returns. It emerges very 
clearly, however, from the information collected by the Board 
of Agriculture, and published in the chief Veterinary Officer’s 
reports, which shows that in more than 70 per cent, of the 
outbreaks in 1916 there was no history of a previous outbreak 
oil the same farm or premises. 

It has previously been suggested in annual reports that 
the disease, is mainly kept up by means of anthrax spores 
present in hides, artificial manures, and feeding stuffs, imported 
from countries in which anthrax is a common disease. For 
tlie most part contagion in the ordinary sense of the word 
appears to have very little to do with the occurrence of the 
disease in this country. It is probable that the smaller number 
of outbreaks during the past year is the direct result of the 
reduction in the amounts of tfie imported materials mentioned 
above. Indeed, it may be said that the war is providing a test 
which will show whether the view that the majority of the cases 
of aothrax in this country are exotic in origin is correct or not. 
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It would be a great mistake, however, to overlook the faci 
that neglect of the proper precautions in dealing with a case of 
anthrax may permit the disease to establish itself more or less 
firmly on the place, with the result that, without the intro- 
duction of any fresh virus from an outside source, other 
outbreaks may occur at intervals, even for a good many years, 
It is this possibility which makes it incumbent upon the owner 
of a suspected case of anthrax to give the earliest possible 
notice to the local authority. 

Glanders. 

The following Table shows the incidence of this disease 
during the last seven years 


Year 


Outbreaks 

AuimaU attacked 

1911 


.209 

504 

1912 


172 

315 

1913 


162 

447 

1914 


97 

286 

1916 


60 

87 

19IG 


47 

117 

1917 


24 

62 


The figures for the past year must be regarded as very 
satisfactory, since they show that the reduction in the number 
of outbreaks and of animals attacked, which Buffered a check 
in the previous year, has been resumed. The present position 
with regard to glanders is indeed far more gratifying than 
would appear from the Table, for the most rapid reduction 
ill the number of outbreaks occurred in the period preceding 
the one for which the figures have been given. late as 
1904 the annual outbreaks were 1,529, with 2,658 animals 
attacked, and throughout the period 1000-1906 they were 
always over 1,000. The present Glanders Order came into 
force in 1908, and during the following year they fell to 533. 

The efficacy of this Order depends ^upon the fact that it 
indirectly compels the owner of a horse in which glanders has 
been detected to allow all the apparently healthy horses in the 
same stable to be subjected to the mallein test, and obliges 
the local authority to slaughter the reacting animals and to 
compensate the owner. 

Having regard to the large numlier of horses in this 
country, it may be said that glanders has now been reduced 
to a position which deprives it of any economic importance, 
and it may reasonably be hoped that it will, before many years, 
be finally stamped out. It must be. recognised, however, that 
circumstance^ arising out of the war may help to keep the 
disease alive. The figures which have been given for the past 
year do not include cases of glanders which have occurred 
among Army horses, and it is well known that many such 
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ciifies have been detected among imported animals since the 
began. Although very vigorous measures are employed 
to deal with the disease in the Army, the occurrence of such 
cases involves some risk that it may be spread to the general 
equine stock of the country. In view of this danger, the 
reduction in the number of outbreaks during the past year 
becomes still more gratifying. But the chief danger in this 
connection will arise after the war, wlien large numbers of 
Army horses will be brought back to this country. In earlier 
times a great exterision of the disease from this cause would 
have been inevitable, but with adequate precautions, of which 
careful testing of returned horses with mallein will be the 
most important, it may confidently be expected that such it 
result will he averted. 

SHEKP SCfAB. 

The following Table shows the number of reported out- 
bi-eaks for the past seven years : — 


Year 


Outbreaks 

1911' 


434 

1912 


301 

191 


236 

1914 


226 

1915 


257 

1916 


427 

1917 


543 


The figures for the past year, and indeed for the whole 
period included in the Table, are unsatisfactory and disap- 
pointing, not because of the small increase in outbreaks, but 
because they indicate failure of the measures which pre- 
sumably were intended to give the country complete freedom 
from the disease. In fairness to these measures it ought to be 
remembered that between 1870 and 1904 the annual outbreaks 
were never under one thousand, and in some years over three 
thousand ; and it must be admitted that the present position 
is therefore very^ good as compared with, the state of affairs np 
to a dozen years ago. But flock-ownera who have now for 
many years patiently submitted to the trouble and incon- 
venience of the sheep-dipping orders, in the expectation that 
they would eventually bring about the complete eradication of 
the disease, cannot be expected to be content with results that 
hold out no such promise. In previous annual reports it has 
heeu pointed out that the final eradication of the disease might 
not be obtainable with the measures that were conspicuously 
successful in reducing the number of outbreaks below the high 
level of the years prior to 1904, since the stamping out of the 
flisease on the large sheep farms in Wales, the northern 
counties of England, and the Highlands of Scotland would 
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present special difliciilties. But it cannot be admitted tlwt 
these difficulties are iiisuperable, or that the disease could not 
be stamped out except bj^ measures that would be intolerable 
to sheep owners or impossible because of their cost. 

Swine Fever. 

The following Table shows the number of confirmed 
outbreaks of this disease during the past six years : — 


Year 

OutbreakB 

1912 

2,\m 

1913 

2..573 

1914 

4,356 

1915 

:4.994 

1901 

4,331 

1917 

2.104 


The great reduction in the number of outbreaks whicli 
occurred during the past year must be considered very 
satisfactory. It is, indeed, far more satisfactory than miglit 
appear from the above figures, inasmuch as it has been 
achieved at a greatly reduced coat to the country, and in 
spite of some relaxation in the restrictions on the movement 
of pigs, which apart from the loss which they entail, have 
always been a great source of worry to owners. The subject 
is furtlier dealt with at another part of this Volume (p. 34). 

Contagious Abortion in Cows. 

Since this disease was dealt with in a special article 
(Journal R.A.S.E., Vol. 74, page 89), a good deal of experience 
has been gained in connection with the treatment of outbreaks, 
and it appears to be advisable to summarise it here. 

DiagnosU . — In the final report of the Departmental 
Committee, which was published in 1910, it was stated that if 
contagious abortion were dealt with under an Order of the Board 
of Agriculture and Fisheries, the difficulty of diagnosis would 
probably not be greater than in the case of some of the 
diseases already dealt with under the Diseases of Animals Acts. 
It may now be stated with confidence that in none of what are 
commonly termed the scheduled contagious diseases of animals 
can a diagnosis on the live subject be made with the same 
certainty as in contagious bovine abortion. 

During the past six years over seven thousand samples of 
blood from cows that had aborted, or from cattle suspected 
of being affected with the diseSise, have been submitted to the 
agglutination test in the Research Laboratory at the College, ami 
the opinion expressed in the preceding sentence is based on this 
experience. 
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It may, however, be advisable to state more precisely than 
hy coniparison with other diseases what is the mar^nn of 
ei-ror when the diagnosis in a suspected case of contagious 
al)ortioii is based on the result of an agglutination test. Tlie 
error, obviously, may be in either of two directions : (1) inter- 
pretation of the result may condemn a healthy animal, or (2) 
it may exonerate a diseasetl one. As regards the first of these, 
ii may without exaggeration be said that the test is free 
from error, or at least that the errors are so few as to be 
negligible in practice. In other words, when the blood serum 
of a suspected cow or other bovine animal causes distinct 
agglutination of abortion bacilli in a dilution of 1 in .oO the 
animal in question has been infected with contagious abortion. 

On the other hand, the absence of any agglutinating effect 
cannot be accepted as conclusive proof of freedom from the 
disease, and although tlie possibility of errors in this direction 
lias been established by actual experience in carrying out tests, 
it was foreseen and pointed out some years ago. The possibility 
arises from the fact that in this, as in all other contagious 
diseases, a certain time must elapse after actual infection before 
an animal can be expected to exhibit any characteristic symptom 
or react to any test which is distinctive for the disease in 
(piestion. As is well known, the tuberculin and mallein tests 
are liable to errors of tliis kind. 

On the ground of certain experiments it was until lately 
assumed that the outside period after actual infection daring 
which an animal might fail to react to the agglutination test 
was about six weeks, and that it usually did not exceed a 
month. Furthermore, it was assumed that actual abortion 
probably never occurred during this period, and therefore that 
tlie negative result of an agglutination test applied immediately 
after abortion warranted the conclusion that the abortion had 
been accidental, or at least not of the ordinary contagious kind. 
As the result of experience these opinions must be revised, and 
it must be admitted that the disease may cause abortion before 
tlie non- reacting period is ended. 

It would occupy too much space to set out in detail the 
history of the cases which led to this conclusion, but it may be 
slated briefly that in a very few cases a cow has failed to react 
immediately after abortion, but has reacted a month later. It 
is probable that the errors which would be committed by 
regarding non-reaction to the test carried out immediately after 
abortion as proof that the case was not one of contagious abortion 
would be less than one per cent.* 

Methods of infection . — For many years infection per 
^'((ginmn was generally regarded as the most common, but since 
the publication of the report of the Departmental Committee 
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opinion has inclined to the view that in the gi’eat majority of 
cases the infective material enters the body by tbe month. 
Experience gained in carrying out repeated tests of the same 
animals throughout the year has strengthened this view, since 
it has shown that the disease may spread readily among 
animals at pasture, where direct infection of the genital organs 
from contaminated^grouiid cannot be common. 

It is true that this does not disprove the opinion that the 
bull is largely responsible for the spread of the disease, but 
that view has also been contradicted by evidence discovered in 
carrying out agglutination tests in infected herds. Such 
evidence was obtained by ascertaining the last date of service of 
cows which began to react during the course of repeated 
monthly tests. If the disease were frequently transmitted 
either directly or indirectly by the bull, one would expect to 
find that such first reactions generally occur within a month or 
two after the last service. Such, however, was not found to he 
the case, the first reactions occurring at all intervals after 
service, up to near full term. In accepting such late reactions 
as evidence disproving infection by the bull, it is assumed thai 
what lias been (‘.ailed the non-reacting period is generally under 
two months — a conclusion which appears to be fully justiiied 
by all the evidence at present existing. 

Rut evidence of another kind has tended to discredit 
the opinion that the bull plays an important part in the in- 
fection of cows and heifers. In a number of cases a general 
test of the herd has disclosed the fact that one or more of the 
bulls had contracted the disease, and of course in such cases the 
owner has always been advised to discontinue the use of tlie 
infected hull, or to use him only for the service of ^cows 
known to be infected. Fortunately, however, in one instance 
such a bull was used for the service of healthy cows, and 
subsequent testing enabled one to discover what proportion of 
these became infected. 

This bull was first tested in May, 1913, and the result then 
indicated that he was not affected witli contagious abortion. 
He was next tested on November 7, 1913, and the reaction 
to the test was quite as strong as it usually is in an infected 
cow that has just aborted. He was tested on various occasions 
for two years afterwards, and always reacted without any 
falling off in the agglutinating power of his blood. It was 
afterwards ascertained that during the twelve months following 
November 7, 1913, when he was first found to he infected, he 
served nineteen cows. Of these, seventeen became pregnant, 
carried their calves to full term, and were found to be free 
from abortion by an agglutination test carried out subsequent 
to parturition. Of the two remaining cows, one was served 
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in June, 1914, and aborted and reacted in October, 1914. The 
^■xact date ol service ol the remaining cow was not known, 
Imt it must have been in October, 1914, as she calved 
apparently at full term on July 19, 1915. She reacted for 
(he hrat time in May, 1915. 

Although two of the cows served by this bull during 
rhe period mentioned became infected, it does not a( all follow 
that the disease was contracted at the time of service. In fact, 
the ])robabilities are strongly against that view, for half-yearly 
tests of the whole herd showed that during the same periovl a 
large number. of cows served by healthy, non-reacting bulls 
became infected. 

It is not maintained that the facts which have been stated 
above prove that an infected bull cannot transmit the disease 
in the act of service, but meanwhile they stand as valuable 
evidence in favour of the view that any such risk is very 
small, and there has not been published any other evidence 
of equal value pointing in the opposite direction. 

The facts do not prove anything with regard to the possible 
I ransmisaion of the disease by a bull which with only a short 
interval serves first a diseased and then a healthy cow. That 
the disease is sometimes transmitted in that way is highly 
probable, and it need hardly be said that the common use of 
a bull for healthy and diseased cows should always be 
avoided. 

Different Meihoek of Dealing with the Distase. — Three 
courses are open to an owner who discovers that a case of 
contagious abortion has occurred in his herd : — 

(1) He may decide to sell or isolate the cow that has 
aborted, to disinfect the premises if the abortion has occurred 
in a house, and perhaps to carry out frequent disinfection of 
the hind quarters and genital passages of all the cows in the 
herd, according to the plan recommended by the late Professor 
Nocard. 

(2) He may have the whole of bis breeding animals tested 
by the agglutination test, and endeavour to eradicate the disease 
by isolating or selling for slaughter all the animals that react. 

(3) He may decide to have the whole of his cows and 
heifers “vaccinated” against the disease. 

(1) The first of these methods of dealing with the disease is 
foredoomed to failure. In all circumstances it is, of course, 
desirable that a cow which has aborted from contagioos abortion 
should be put out of the herd leraporarily or permanently, and 
it is also right to disinfect the •place wliere a cow has aborted 
or has stood after abortion. Such precautions, however, will 
never succeed in stamping out the disease, except in the very 
rare case in which the cow that imports the disease into the 
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faet'd hej’selC al)(>ris before it has spread from her to other 
animals- In nearly all cases the method fails, because before 
the first cow aborts others have become infected. In this 
connection it is of the greatest importance to remember that, 
unless an agglutination test is carried out, the cow which 
broiiglit the disease to the herd may never become an object of 
suspicion because she carries her calf to full term in spite of the 
fact that she was infected and capable of passing the infection 
on to previously healthy cows. It follows that the removal of 
the COW'S that have actually aborted in most cases still leaves 
other infected cows in the herd, and when several cases have 
already aborted before any precautions are taken that result is 
a dead certainty. 

With regard to tlie attempt to control the disease by applying 
disinfectants to the healthy cpws, it need only be said that it is 
probably of no vabie whatever, and that it involves a useless 
irritation of the animals. 

(2) The second method of dealing with the disease is almost 
exactly analogous to the one which has now for a good many 
years been employed in freeing herds from tuberculosis. 
Fortunately, however, the problem presents less difficulty in 
the case of contagious abortion. The principle in both cases is 
to rely upon a diagnostic test to show what animals have already 
conti’acted the disease, and to remove these from the herd. 

The immediate adoption of this method of dealing with the 
disease cannot be recommended in every case. Thus, it may 
immediately be put aside in outbreaks that have already been 
running foi* some considerable time. If, for example, cases of 
abortion have been occurring at intervals for a year or more it 
may be accepted as almost certain that the disease has spread to 
a large proportion of the cows, and that its eradication by testing 
and isolation will l)e impracticable owing to lack of the necessary 
premises, and also, in the case of valuable pedigree stocks, im- 
possible owing to the great sacrifice which the sale of animals 
for butchers’ purposes would involve. It is also in general an 
impracticable method in purely milking herds, in which num- 
bers of cows are always being sold and replaced by new 
purchases. 

There is no doubt, however, that in other herds and in other 
circumstances this is tlie method that owners should be advised 
to adopt. There is now experience to show that by proceeding 
in this way outbreaks can be stamped out more quickly and 
witli less loss than by any other means. It cannot be too 
strongly eu.phasised that if tile first case of abortion in every 
previously healthy herd were regarded seriously, and not passed 
over as being the result of some accident, contagious abortion 
would soon cease to be a serious disease. In every such case an 
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agglutination test should be employed to show w lie i her the cow 
ill question has been infected with contagious abortion or not. 
If not, no precautions are necessary in connection with the 
animal, and the owner’s mind is immediately set at rest. If, on 
the other hand, the teat shows that the abortion has been of the 
contagious kind, it is desirable to carry out without delay a 
general test of the whole herd. In fortunate cases this may 
show that not more than one or two of the other cows are 
already infected. Even when a larger proportion is found to 
be diseased in a valuable herd it will obviously be worth while 
to make a considerable initial sacrifice to obtain immediate 
freedom from the disease, or to go to conshlerable expense in 
maintaining the reacting animals in complete isolation for a 
time with the same object. 

If, however, the preliminary general test of the whole herd 
shows that a very large proportion of its members are already 
infected, it is probably not worth while to attempt to deal with 
the disease by this method, and it may be better to adopt 
immediately the third method. 

(3) It is very important that owners should realise exactly 
what is the nature of the so-called ‘‘vaccination” of cattle 
against contagious abortion. The term “vaccination” is gene- 
rally restricted to operations in which one endeavours to confer 
immunity against a particular disease by inoculating animals 
with what is termed a modified virus, that is to say, by intro- 
ducing into their bodies the actual bacterium or cause of the 
disease after it has by some means or other been to a large 
extent robbed of its natural virulence. In vaccination against 
contagious abortion what is employed is an artificial culture of 
the unmodified abortion bacilli — the bacilli which, if given by 
the mouth or injected into the genital passages, would be very 
likely to cause abortion, and which would be certain to do so if 
injected in any considerable numbers into the blood. The 
abortion bacillus occupies a rather remarkable position among 
the disease-producing organisms, in that it seems scarcely able 
to produce any disturbance of the general health, even in preg- 
nant cows ; and when introduced into the bodies of non-pregnant 
animals appears to have no effect whatever, in spite of the fact 
that actual infection results, as can be proved by carrying out 
the agglutination test a short time afterwards. The idea which 
underlies the method of vaccination against abortion is that if 
cows while non-pregnant are inoculated with a large dose of 
abortion bacilli under the skin they will become infected but 
recover in a few months, and thereby have acquired a valuable 
degree of immunity against the disease. 

The method is troublesome to carry out liecaase the 
inoculation cannot be practised on cows or heifers that are 



184 Armual Report for 1917 of Roped Veterinary College. 

already in-calf, and also becauBe it is not safe to put inoculaieil 
cows or heifers to the bull in a shorter period than two or three 
months after inoculation. Apart from these objections, it must 
be said that this method of dealing with the disease is not one 
that can be lightly advised in the case of valuable pedigree 
herds. Since, in spite of its name, the method is really one of 
intentional infection with the disease which is fertued con- 
tagious abortion, it would be madness to employ it in a healthy 
herd. Even in a herd already infected it should not be adopted 
unless the previously described method of eliminating the 
disease' appears to be impracticable. 

A further objection to inoculation is that for two or thre(‘ 
years afterwards the herd must be regarded as an infected one, 
and an owner could hardly with a clear conscience sell an 
animal from it without disclosing the facta. It must also lie 
noted that, although it is not necessary to inoculate cows 
a second time, it is absolutely necessary to inoculate any 
heifers or other cows that are to be brought into the herd 
<luring the following j'car, and perhaps even during the second 
year. 

It can hardly be said that there has yet been provided 
sufficient evidence to show to what extent this method is 
successful in reducing the number of cases of abortion, or how 
long it may take to eradicate the disease from a herd, 'fiie 
figures which have already been published, however, would 
appear to prove that it is much better to adopt this method 
than to allow the disease to run its course, or to rely upon 
disinfection and the selling of cows that have aborted to check 
the disease. 

It is very natural that in connection with the subject of 
contagious abortion methods of cure or eradication attract most 
attention, especially since there is no denying that a very large 
proportion of the herds in the country are already infecteil. 
It may, however, be reasonably hoped that the great majority 
of herds, and especially of the valuable pedigree herds, are still 
free from the disease, anti for the owners of all such herds tljc 
question of the greatest importance obviously is how to kecji 
their animals healthy. Fortunately the question how this can 
be effected is one to wlffch a very precise answer can be given. 
It is that the introduction of the disease into a healthy herd can 
only be prevented by takiiig steps to ensure that any newly 
purchased animal is free from the disease. When the purchaser 
has itiformetion satisfying hiifi that the herd from which the 
newly purchased animal comes is free from contagious abortion 
there is, of couiiJe, no need to seek for other evidence. But in 
all other circumstances the animal should not be admitted t>i 
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tl,o herd until a test of its blood has iiulicated that it ia free 
f Cl 111 contagious abortion. If this were adopted as a rule a 
jTivat check on the further spread of the disease would be 
imposed. Without this precaution every new purchase involves 
a very serious risk to the owner of a healthy herd. 

The next best thing to adopting such a practice is to regard 
any case ^^ibortion which occurs in a previously healthy herd 
as one Oi contagious abortion until the contrary has ])eRn 
proved by a test of the animal’s blood. 

Abortion in Mares and Joint-ill in Foals. 

Although the pressing importance of reaearchos regarding 
these two diseases has been recognised for some years, yet, 
owing to the amount and character of the research work 
already on hand at the Royal Veterinary College, it was not 
possible to uridertake any serious investigation regarding 
them until October, 1916. 

Towards the end of the previous foaling season an 
opportunity to make a post-mortem examination in the case of 
a few foals that had been prematurely born was afforded, and 
the information thus obtained suggested that in this country 
(i})ortion in mares, if not also joint-ill in foals, was caused by a 
atuall bacillus which had on a number of occasions within 
recent years been recognised to be the cause of contagious 
abortion in the United States of America, Canada, and some 
Kn rope an countries. 

A preliminary report regarding these investigations has 
already been published,^ but in tlie meantime it appears to 
lie desirable to give here a summary of the results which have 
been obtained, especially as it is earnestly desired to bring the 
facts to the notice of breeders before next foaling season. 

The observations which have already been made leave no 
doubt that in this country the common cause of abortion in 
marcs, and possibly the exclusive cause of what may be termed 
ontbroaks of abortion in these animals, is the micro-organism 
referred to above. This organism is a small bacillus not 
distinguishable from a number of other bacteria by what are 
commonly tenned morphological characters, that is to say, by 
size or shape. Fortunately, however, it has some very dis- 
tinctive cultural characters, by which, according to present 
knowledge, it can be identified with little risk of error. 

This organism is not only the common cause of abortion, 
hut apparently also the almost exclusive cause of joint-ill 
in foals. It appears to be always more or less abundantly 

‘ "Contagious Abortion in Mares and Joint-ill in foals,” by Sir John 
McFadyean and Capt. J. T. Edwards. Journal of Comparative Pathologij and 
Therapeuties, Part IV., 1917, p. 321, 
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present in the bodies of aborted foituses, and it has been found 
not only in tlie intestine and other internal organs, but also in 
the joint cavities of foals that have been carried to nearly full 
term. Moreover, in all the cases of joint-ill which it has been 
possible to examine post mortem the same organism has been 
found in the diseased joints, and in other lesions in the lungs 
and mesenteric glands, and in every case examii;ed save tvo 
the organism in tlje joints was unaccompanied by any other. 

The frequency with which this organism is present in a 
state of purity in the diseased joints furnishes very strong 
evidence tliat it is the actual cause of tlie disease, and what has 



Micro-photograph of the bacillus of abortiou in mares and joint-ill ia foals. 

(Magnified 1,600) 

been observed with regard to its pathogenic properties when 
artificially cultivated and injected into horses leaves no doubt 
that it is responsible for the actual joint disease. Even small 
doses of an artificial culture of the bacillus when injected 
under the skin of an adult liorse cause intense inflammation 
and swelling, and when introduced into the blood stream 
serious illness and even death may result. 

As soon as the investigations had led to the conclusion that 
this particular organism was ’actually the cause of both con- 
tagious abortion and joint-ill it was resolved to concentrate 
efforts on an endeavour to obtain a protective serum for the 
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I’eannent or preTention of cases of joijit-ill during the 
iisiiiag foaling season. It may hero be said that so-called 
iiti-joiiit-ill sernm has been manufactured and sold for use, 
, 0 th in this country and iti the United States, during recent 
ears, but it is well known that such serum was prepared from 
treptococcij on the improved assumption that organisms of 
hat class were the usual cause both of abortion in mares 
nd of joint-ill in foals. The employment of serum of that 
:iiul must now be discarded, as no serum ca?t be expected to 
le of any real value for the cure or prevention of any disease 
inlcss it is prepared by the use of the specific organism which 
3 the cause of the disease in question. 

Unfortunately, owing to the intense virulence of the bacillus 
if joint-ill for horses, the speedy manufacture of an anti-serum 
vas found to be attended with great difficulty, and a number of 
he horses which were first used died at an early stage in the 
ttenipt to immunise them. In a few cases, however, tlie pro- 
ess of hyper- immunising was successfully carried through, and 
ufficient serum foi' the treatment of over 500 foals was ready 
or use during the period March (o June last. This serum was 
tipplied gratis, either direct to owners or to veterinary surgeons 
vlio were willing to accept it on condition that full information 
egarding the results of its use was duly furnished. Anotlier 
ondition attached to the giving away of the serum was that foals 
eceiving the serum were not to be treated in any other way. 

It is much to be regretted that in a good many cases those 
vlio received the serum and used it failed to send information 
)f any value as to the results obtained, hut in over 200 cases the 
)articularB asked for were eventually supplied. 

The number of foals affected before they were treated with 
his serum was 192, and of these lU died, and 81 made a 
food recovery. These figures may not appear to b(^ very 
atisfactory, but in fact the results of the serum treatment 
vere considered good by nearly all the veterinary surgeons 
vho used it. In judging of the value of the serum, it has to 
je remembered that joint-ill in foals is a disease which under 
ill methods of treatment hitherto tried has had a very high 
aortal ity. It has also to be remembered that probably in most 
)as(‘S the foals are actually born infected, and that at birth their 
oiiits and bodies have, so to speak, been so overrun by the 
bacilli which are the cause of the disease that any remedy, 
md certainly any other remedy than the appropriate anti- 
serum, is almost hopeless. 

At present the best available standard by which to judge 
lie value of any new treatment of joint-ill is the past experience 
jf veterinary surgeons in the use of other remedies, and, judged 
O' ihis standard, the new serum appears to be promising. 
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It wiis naturally desired to use the limited amount of sei iitu 
available mainly for the treatment of actually diseased foaU. 
but in a number of instances it was allowed to be nsnl 
immediately afteu birth, as a preventive, on foals that appean-ii 
to be healtliy. The reported results of this preventive tri*ar- 
ment were very satisfactory, but the total number of Jdah 
treated in that way was too sjuall to warrant any firm (-on- 
elusion. 

Arrangements have been made with a view to providing a 
much larger supply of serum for next foaling season, and. as 
before, this will be supplied without charge to veterinary 
surgeons vvho will undertake to keep a careful record, and 
eventually furnish reports regarding the result of the treat ait iit 
in each case. 

In the meantime, members of the Society who have cases of 
aliortion in mares should communicate with the Principal of iln^ 
College, remembering that, according to the existing evidenco. 
abortion in these animals and attacks of joint-ill in foals an, 
broadly speaking, the same disease, and that precautions taken 
in a stud when the first case of abortion occurs may not only 
prevent further cases of the same kind, })nt also obviate losses 
from joint-ill in the, foals that are carried to full term. 

John McFadyban. 

Koyal Veterinary ( !ollege. N.W.l. 


ANNUAL REPORT FOR 1917 OF THE 
CONSULTING CHEMIST. 

Another year luis brought about no improvement in tlit* 
conditions which have rendered the work of the Chemical 
Department one of so much difficulty and concern. Indeed, 
these ditliculties have been intensified, rather than otherwise, 
by the shortening of supplies of fertilisers and feeding stullV, 
the greatly increased prices of the same, and, more recently, 
through the intervention of Government in respect of supiily 
and prices. 

There is cause for satisfaction, accordingly, that, notwifli- 
stauding these drawbacks, the numbei- of samples sent by 
members to the Society’s laboratory |)iows an increase of about 
fifty over (hose sent in 1915, thus coming back to the figures 
of lltlo (JOb), the actual number being 311. No Country 
Show of tne Society having been held in 1917, there were no 
samples of milk or of cider and perry analysed in tlii^ 
connection. 
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The detailed list is given at the close of this report, tlie 
],iost striking feature being the increase in the samples 
of sulphate of ammonia analysed, and also of soils. The 
increase in the 6ret-named was due, uo doubt, to the 
Government regulation of the supply and price of sulphate of 
ammonia, which, throughout the year, has been practically the 
one nitrogenous manure readily available ; while the breaking 
up of grass land to arable, and the very proper desire to increase 
the corn production of the country, have led to more imtuiry 
tlum usual as to the capabilities of laud and how to improve 
these. 

The rise in prices, both of fertilisers and feeding stuffs, 
which was noted in last year’s report, has been intensified, and 
the scarcity of supplies, due to shortage of shipping t'acilitie.s 
an<l submarine risks, has been very severely felt. The 
Government came to see that it was no use urging the farmer 
to produce more corn if the latter could not get the manure 
needed for his crops, and so, after a time, they saw the wisdom 
of releasing a certain proportion of the sulphuric acid (oil of 
vitriol) that had been commandeered for munition purposes, 
and allowed the manufacturers of artificial manures to use it 
more freely. The fact, however, that we in this country are 
entirely* dependent on foreign countries for the supply of 
phosphatic rock (which is the base of superphosphate), made it 
very difficult to procure the raw material, and the supply of 
this has, in turn, been taken over and regulated by Government. 
The same has been done with sulphate of ammonia — a product 
obtained from gas works, shale works, coke ovens, &c. — and the 
price at which it is sold to the farmer has also been fixed. 
Still later, oil cakes and certain other feeding materials have 
been similarly controlled, and the prices fixed. 

The consequence has been to limit greatly the class of 
inaterials which the farmer has to draw upoli, and it 
may be broadly said that, in the way of fertilisers, purchases 
have been in the main confined to superphosphate and basic 
slag among phospliatic fertilisers, and to sulphate of ammonia 
among nitrogenous ones. The rivalry between sulphate of 
ammonia and nitrate of soda has, for the time, disappeared, 
and cyanamide and nitrate of lime are but little heard of. 
Refuse materials, lime, shoddy, wool- waste, &c., continue, 
however, to be used for special purposes. 

The efforts put forward to induce superphospliate makers to 
utilise the “ nitre-cake ’^obtained as a waste product in nitric 
acid manufacture, as a means qf supplementing the limited 
supply of oil of vitriol (nitre cake itself containing some fiO per 
cent, or so of free sulphuric acid), have been in no way 
successful. The mechanical difficulties encountered in the 
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manufacture have been bard to get over, and the production of 
a loW‘clag8 superphosphate — or war-time superphosphate 
has now been practically abandoned. For basic slag there has 
been an unprecedented demand, and the supplies have fallen 
far below the requirements. On this account the question of 
making use of slags produced by the ‘‘opfen-hearth” process 
has been revived, and, seeing that the main factor against the 
utilisation of these slags consists in their not showing a “ high 
solubility ” under the “ citric acid test,” there is every reason 
for justifying such action. As I have frequently pointed out, 
the ‘‘citric acid test” is one “imported from Germany,” ami 
has been exploited for commercial reasons mainly, but without 
carrying with it that correspondence in actual field results 
which it should have established if it is to figure as the real 
test of relative value. 

Bones have been both scarce and very dear, and Peruvian 
guano, fish and meat guanos, &c., are only occasionally met 
with now. 

For lime, and materials containing it, there has been an 
increased demand, and probably because of the need of paying 
more attention to the improvement of land. Few practices of 
the older times were so beneficial as that of liming, anj. 
unquestionably, the land of the country has in many parts 
suffered greatly from the abandonment of this good practice. ’ 

The search for materials supplying potash has continued, 
and a somewhat hopeful source has been discovered in the 
“ flue dust ” or deposit that accumulates in the flues of furnaces 
used for the smelting of certain iron ores, as also in cement 
kilns, this dust being found to contain not inappreciable 
amounts of potash. Instances of these are given later. 

The difficulties experienced in obtaining supplies of feeding 
stuffs have been none less than with fertilisers. Here, again, 
the fact that we have siways been so dependent upon foreign 
supplies, and, more recently, the necessary imposition of 
regulations to conserve home-grown grain for human support 
and not to give it to stock, have jnade the task of the stock - 
feeder a very arduous one. As mentioned, something has been 
done of late by Government in the way of controlling prices. 
The scarcity referred to has induced the use, for feeding 
purposes, of a number of materials which ordinarily wouM 
hardly have been employed, snch as iJax bols, ciover-seed imlls. 
&c., some of which are referred to later. 

A few samples of sugar-beet have^ been analysed, but the 
very desirable extension of this cultivation has practicaliy 
been checkevl entirely, and once again we see, in the lamentable 
shortage of our sugar supply, the folly of previous Govern' 
meats in doing nothing to stimulate the production of sugar 
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id this country, where it might have succeeded so well and 
have rendered us now independent of foreign supplies. 

The scarcity of fertilisers and feeding stuffs has been 
marked by still further rises in prices than those mentioned a 
year ago. Superphosphate, which in pre-war times cost about 
;y. a ton, has now»gone up to 6Z. for 20 o/c., and 0/. 10s. for 
‘SO o/c. (Government prices), with fnrtlier advances to come 
in 1918. Basic Slag has not proportionately increased so 
much, but is also much dearer, viz., 3/. 10s. to 4^. a ton. Bone 
meal, 71. 10.s, a ton in 1910, cannot now be got under 10^. 10s., 
or even 12?. at times. Nitrate of soda is, to the agriculturist, 
practically unprocurable, and the one redeeming feature is the 
keeping down, by Government action, of the price of sulphate 
of ammonia to 15/. 15s. a ton. 

Among feeding stuffs, linseed cake and cotton cake have 
become alike scarce and dear, the respective 15/. and 12/. per 
toil prices of 1910 rising in 1917 to 221. and 10/. In ground- 
nut (earth-nut) and palm-nut cake, with prices not so markedly 
raised, some relief has been found, though supplies are still 
short. Dried grains have experienced a rise from 10/, (1910) 
to 17/. or more per ton, and other feeding materials have 
shown somewhat like increase. 

Altogether, though the farmer may have had some encou- 
ragement in the more assured price for grain, and in the 
control of prices of certain fertilisers, his difficulties, and more 
especially those of the stock-farmer, have not had much 
alleviation. 

These are hardly times in which one can look for any 
amendment of the Fertilisers and Feeding Stuffs Act, but 
('ontinued experience of its working has brought out more and 
more instances of the need of amendment, and these have been 
reported from time to time to the Council of the Society. The 
most recent is that in which it has been pointed out that, when 
an order is given, an invoice may be sent at once, but if the 
goods are not delivered within three months of that time (as 
has frequently happened this' year), no prosecution for breach 
of the Act can be undertaken, the clause “ whichever be later ” 
(referring to delivery of invoice and of goods) being omitted 
in the section that governs any action. 

Coming, lastly, to matters more directly connected with 
tlie Council’s operations, mention may be made of the 
extremely valuable and practical conclusions of the War 
Emergency Committee^^ some of which had to do with the 
supply and sale of fertilisers and feeding stuffs. Also of the 
issue of “ Occasional Notes k leaflet issued as occasion serves 
and supplying information which should be given promptly 
and without waiting for the next issue of the Journal, lo 
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these Notes the Chemical Department has liberally contributed. 
At the Woburn Experimental Farm a further development of 
the interesting series of experiments on calf>reariiig has been 
undertaken, the main object being to see how the use of milk 
(now 80 much needed for human sustenance) could be 
dispensed with in cattle-rearing. Also experiment con- 
ducted at Woburn on the respective' amounts of manure 
produced by the consumption of cake, hay, and other bulky 
foods, had important bearings on the practice of valuation of 
hay consumed on, or removed from, the farms in certain of 
the northern districts. The results obtained formed the 
subjecf of a paper read before the Central Association of 
Agricultural Valuers, and this, after publication by the 
Association, resulted, in one case at least, in a revision of 
the existing practice. 

Following my usual plan, I now mention matters of 
interest which have arisen from the examination of samples 
sent to me by MeriSbers of the Society, and, at the close, a 
list of the different samples analysed is given. 

A. Feeding Stuffs. 

1. Linseed Cake. 

Of the eleven samples sent, all were pure except one, which 
contained a considerable quantity of castor oil bean. This had 
been purchased as Bombay Linseed Cake,” and was guaran- 
teed pure. Cows that were fed on it scoured and were 
seriously ill," though, under a veterinary surgeon’s care, they 
eventually recovered. 

As showing the different qualities of linseed cake which 
may still be met with, the following analyses are given : — 

A . B 


Moisture 


. 12-77 

10-15 

Oil ... . 


. 1 3-52 

5-26 

Albuminoidfl 
Carbohydrates, &c. 


. 27-87 

39-73 

34-87 

44-25 

' Mineral matter . 


6*11 

100-00 

5-47 

100-00 

Nitrogen 


4-46 

5-58 

' Including sand . 


1-14 

•45 


“ A ” was a pure and rich cake. “ B ” was of American 
make, and dreadfully hard, almost like paving stones. Not- 
withstanding this, the price charged for it, in November, 1917, 
was 221. 2.9. per ton, the price M the best quality cake. 
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2. Cotton Cake. 

An exceptionally high quality cake was the following, 
guaranteed to contain oil 5 per cent., albuminoids 22 per 
cent. : — 


Moisture 

Per cent. 

. 12‘04 

Oil 

6'83 

Albuminoids 

20-75 

Soluble carbohydrates, &c 

. 20-74 

Woody fibre 

19-75 

Mineral matter 

4-89 


lOO-OO 

Nitrogen 

4-28 

‘Including sand 

■25 

3. Cooked Decorticated Cotlo)} Seed 

Meal 


In my last Annual Report I gave an instance of a material 
siolil under this name but consisting of damaged seed, sub- 
sequently cooked, and salt added to it to preserve it. Another 
fliicli example occurred this year. It cost 12/. pm- ton, and 


guaranteed to contain oil 9 per cent., 

albuminoids 3 

. The analysis gave : — 

Per cent. 

Moisture 

. 1384 

Oil 

9-40 

Albuminoids 

. 29-06 

Soluble carbohydrates, . 

. 20-50 

Woody fibre 

. 12-52 

'Mineral matter 

14-1)8 


100-00 

Nitrogen 

4-65 

' Including sand 

•30 

„ common salt 

. 11-40 


The salt amounted to 2 oz. to the lb., and this quantity, for 
iuine classes of stock, is highly objectionable beyond the fact 
hat one does not want to buy salt at cottoti-cake price. The 
naterial was in unsound condition, and the high percentage 
tf woody fibre shows that the seed was very badly decorticated, 
fhe meal was sent back to the vendors by the purchaser. 

4. Rice Husk sold as Rice Meal. 

A Member of the Society bought in Oxford a ton of wliat 
sold to him as “Rice Meal” at !;>/. per ton in January, 
On giving it to his young pigs ten of them died. 

On analysing a sample I found it to give : — 
vou 78 


H 
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Per cent. 

Moisture" .... 

9-63 

Oil".. . 

5-35 

Albuminoids 

6-75 

Soluble carbohydrates, &c. . 

34-57 

Woody fibre 

. 28-74 

Mineral matter . 

14-96 


100-00 

Nitrogen . . . 

1-08 

'Including silica . 

. 11-47 


This is not the analysis of genuine rice meal at all, ainl 
further examination showed it to be composed mainly of the 
outer husks or- ** shndes ” of the rice grain, and these, being 
very rough and gritty, are very likely to produce inflammation, 
especially in the case of young pigs. 

5. Mi&cellaneom Materials used for Feeding Purposes. 

{a) Flax BoIb. 

(6) Cacao Shells. 

(c) Glucose Residue. 

Owing to the short supply of feeding materials, a num])er 
of products which, under ordinary circumstances, might not 
have been used, have been pressed into service. The following 


are examples : — 

Flax Bols 


Cacao 

shells 

(1) 


m 

( 4 ) 

Moisture . 9*07 

12-98 

13-86 

10-86 

Oil ... . 19-90 

17-47 

3-12 

3-15 

Albuminoids . . 14*56 

13-62 

7-00 

14-60 

Soluble carbohydrates, &c, 26*77 

23-24 

31-83 

46-49 

Woody fibre . . 21-13 

12-29 

36-77 

18-33 

^ Mineral matter . 6’.57 

20-40 

7-42 

6-67 

100-00 

100-00 

100-00 

100-00 

Nitrogen . . . 2-33 

2-18 

1-12 

2-32 

* Including sand and silica 3 *69 

13-93 

1-39 

■54 

Glucose 

Kesidue 

( 5 ) 

33-67 

Water .... 



Organic matter ... 



26-00 

^Mineral matter , 



40-33 




100-00 

Nitrogen .... 



■43 

•Including sulphuric acid 



22-62 

equal to sulphate of lime 



38-45 
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Flax Bols [ (1) (2) (3) ] are, I am informed, tlie seed cases 
of 6ax separated from the plant previous to steeping for fibre. 
They are then kiln-dried and ground into meal for feeding use. 
The analyses show that these are of variable quality ; (1), 
obtainable in the North of Ireland, cost 13L 10s. a ton, which 
is beyond their value ; (2) and (3) came from the same sender 
(Ireland) ; (2) had a very excessive amount of sand and dirt, 
and, though this could to some extent be shaken out of the 
sample, its presence is objectionable ; (3) was much cleaner, 
though of lower quality, and it cost Tl.a. ton. 

The Cacao shells (4) cost 7?. a ton, and are worth trying, 
though the price is above their value. In quality this sample 
was inferior to one given in last year’s Annual Report, and 
which showed 11*35 per cent, of fat (oil). 

(5) was evidently a refuse material obtained in the manu- 
facture of glucose (maize starch treated with sulphuric acid). 

It was intensely acid, and, although testing only 21 a ton, was 
a quite unsuitable material for food, especially for pigs. The 
mineral matter consisted largely of sulphate of lime, the result 
of partly neutralising the free sulphuric acid with lime. It soon 
turned mouldy on keeping. 

B. FBRTIUSBRS. 

1. “ War-time Superphosphate." 

Little or no success, as already stated, has attended the 
manufacture of this material. A sample sent me gave 

Per cent, 

Soluble phosphate - ^ 14'®! 

Insoluble phosphates . . ‘ . 4’44 

Moisture ^491 

This was rather lumpy, but not wet ; it had been guaranteed 
*■ 23 per cent, of phosphates ” ; price, per ton in June, 1917. 
It is well to point out that a guarantee such as this leaves it 
quite open as to whether the phosphate guaranteed is “soluble” 
or if it is “ total ” phosphate — a material point. 

2. Basic Slag. 

In order to comply with trade practice, the Instructions to 
Purchasers, issued to members of the Royal Agricultural Society 
of England, were amended in regard to basic slag, and now in- 
clude a statement of the amount of “ citric soluble " phosphate 
as well as of “ total ” phosphate. They now read 

“ Basic Slag to be guaranteed to contain a certain percentage of 
Total phosphates or of ‘Citric soluble' phosphates (i.c., phosphates 
soluble in a 2 per cent, citric acid solution), and to be sufficiently finely 
ground that at least 80 per cent, will pass through a ‘standard’ sieve 
(10,000 meshes to the square inch). 
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“The higliest grades of Basic Slag range from 38 to 42 per ceii(.. 
inediuui grades from 30 to 35 per cent,, and low grades from 21 to 2*1 
per cent, of Total phosphates. 

“ Generali)' speaking, at least 80 per cent, of the Total phosphatea 
in a Basic Slag are soluble in the citric acid solution above mentioned. 
Accordingly, a high grude Basic Slag would contain from 30 to 34 per 
cent., a medium grade from 24 to 28 per cent., and a low grade from 
17 to 21 per cent, of ‘ Citric soluble ’ phosphates.” 

A bad case of adulteration of basic slag was brought to iiiv 
notice. A member purchasing Basic Slag ” at liO.s. a ton in 
June, 1917, and guaranteed to contain 18 per cent, “soluble 
phosphate,” l)ad21 tons supplied to him by a south of Englaml 
firm. On sending me samples of two lots supplied, I found 
theia to contain a (juantity of hard white particles which further 
examination sliowed to consist of refuse from pottery manufac- 
ture. Doubtless, they were from the bone-ash used in the 
manufacture, and, as such, would contain a ceitaiii amount of 
phosphate, but in a hard, insoluble form, which would not 
break up readily in the soil, Tlie analyses were : — 

Lot I Lot 2 

Per cent. Per cent. 

Total phosphoric acid . . . . 9*37 10*79 

equal to tri basic phosphate of lime . 20*47 23*58 

Phosphoric acid soluble in 2 per cent. 

citi'ic acid solution . . . 8'53 5*57 

eipial to tribasic phosphate of lime . 14'27 12' 1 7 

Fineness of grinding .... 59 52 

Thus, both lots were not only deficient in phosphates, but 
were very coarse indeed. The vendors, on complaint being 
made, stated that tlie white material was “ bone phosphate,"’ 
and so would be eipially valuable, but such a contention, in 
view of the fused and insoluble, as well as coarse, condition of 
the material, is absurd. The purchaser was advised to send the 
deliveries back. 

3 . Ba.9 ir Phoaph a to. 

Sold under this name, by a West of England firm, I came 
across a material which was practically nothing more than 
ground mineral phosphate. Though quite good of its class, ii 
is, as 1 pointed out, misleading to describe such a material by a 
name which must lead the purchaser to think that he is buying 
basic slag or something similar to it. It is but right to say 
that the responsibility did not rest with the actual producers, 
but purely with the distributing firm. 

4. Compound Ma}iures. 

As usual, a number of thebe have been submitted to me, 
some good, some bad, many very bad and sold at extravagam 
prices. 
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A 

B 

C 


Blood 

Grass 

Sewage 

Moisture .... 

Manure 

Manure 

Manure 

2L81 

4-14 

29-64 

'Organic matter . 

21’37 

25'51 

9-73 

'Phosphoric acid . 

•51 

2-48 

-98 

Lime 1 

25-76 

lG-35 

26-70 

Oxide of iron, &c. I 

Insoluble siliceous matter . 

20-58 

22-20 

27-55 

30-94 

10-75 


100' 00 

100-00 

100-00 

Containing nitrogen 

1-21 

MO 

■22 

equal to ammonia 

1-47 

1-33 

-26 

''equal to phosphate of lima 

Ml 

. 5-42 

2-14 

Potash .... 

— 

■52 

— 


“A "cost U. 10, s\ per ton, and was sold in Notts., without 
any guarantee, by a local horse-slaughterer. The price was 
very excessive, and, ultimately, 27. Ids. a ton was < led acted. 

“ B was largely composed of sewage sludge. It cost 57. 
per ton, and would have been dear at 27. 

“0” cost 27. I2.S. a ton delivered, and was, likewise, much 
loo dear. 


5. Boot. 

The variable (juality of soot has often been referred to in my 
reports, and is confirmed by further experience of samples sent 
]no in 1917. 



A 

B 

C 

D 

Moisture .... 

10'53 

4-26 

7-94 

20-76 

Organic mattoraiid salts of 





ammonia 

27-87 

63-61 

44'69 

15-45 

Oxide of iron, &c. 

41-90 

8-83 

16-42 

21-71 

Insoluble siliceous mailer . 

* 1970 

23'30 

30-95 

42 08 


100-00 

T 00-00 

100-00 

100 00 

' Ooritaini Jig nitrogen . 

■39 

4-00 

^53 

•15 

equal to ammonia . 

■47 

4-86 

4-29 

■18 


“A” was very inferior. It cost 27. per ton, and was not 
worth 10.?, ; it probably came from factory chimneys, 

“ B ” and “ C ” were both good, especially ‘‘ B ” ; they alike 
cost ;17. per ton at Great Yarmouth. 

“ O ” is like “ A,” and was from a factory chimney, and not 
household soot. It cost 17, 17.?i a ton, and w^as not worth the 
cartiiig. 

The good quality of soot may, in measure, be iudge<l by its 
" lightness ; ” a bushel of good soot should weigh about 28 lb, 
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6. Miscellamous Niirogenom Matp'ials. 


{a) Feathers. 

(h) Silk cocoon dust. 



Feathers 

Silk^'Cecoon Dust 

Moisture .... 

11-21 

8-25 

‘ Organic matter . 

04-87 

79-98 

Oxide of iron, &c. 

2-28 

6-73 

Sand . . . . 

1-64 

5-04 


100-00 

100-00 

' Containing nitrogen 

12-30 

8-27 

equal to ammonia 

14-93 

10-04 


The feathers cost SI. 5,9. per ton delivered (in Kent), the silk 
dust 12s. M. per unit of ammonia in February, 1917 (also in 
Kent). Both may be considered worth getting. 

7. Potash Materials. 

As was to be expected, there were many inquiries about new 
sources of potash supply. Most of the samples have been of 
the flue dust from iron works. They contain variable quantities 
of potash, giving from fivS to ten per cent, of potash, reckoned 
as sulphate of potash, and the prices range from 11 to 1^. 10,9, 
per ton at works. Some samples have come from other sources 
and are products of different manufactures, e.g., the cyanide 
process, the refining of sugar, cement manufacture, &c. They 
show great variety of composition, but many of them have 
the objection that the potash is not wholly, or even mainly, 
contained as sulphate of potash, as is the case with the natural 
salts, but also as carbonates and chlorides, while lime also ia 
frequently present, and the materials have an alkaline reaction, 
so that it docs not do to mix sulphate of ammonia directly with 
them, or loss of ammonia may ensue. Occasionally, too, they 
may contain substances injurious to plant life, such as sulpho- 
cyanides. The following are induces of these products : — 



A 

B 

C 

D 

E 

F 


From 

Prom 


v 




cyanide 

sugar 

~ 

— 

■ 


Potash^ . . 

process 

refining 


Flue dust 



8-19 

13-17 

1-43 

1-14 

7-06 

16-71 

Lime 

34-28 



5-05 

6-23 

— 

7-63 

Magnesia 

■16 

— 

_ 



— 

Oxide of iron and 







alumina 

2*34 

— 

36-46 

37-04 

30-53 

36-84 

Carbonic acid . 

21-92 





■ 



— 

Sulphuric acid 

Ml 


— 

— 

— 

— - 

Chlorine 

5-01 

— 

— 

— 

— 


Silica 

2-44 

— 

26*33 

29-50 

19-95 

17-42 

Water, &c. 

24-55 

— 

19-84 

11*93 

22-40 

3-39 


100-00 






* Equal to sulphate 







of potash . . 

15-16 

24-36 

— 

— 

__ 

— 
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“ 0,” D,” E,” and “ F,” were called “ potciah materials.’* 
“0,” “D,” and “E,” are probably flue dust, “E” costing? 
1 1 16s. a ton, and being well worth getting. 

F ” was a different material, and cost 10/. a ton. the unit 
of potash being thus about 12s. 

A sample of felspar sent me for determination of potash 
gave : — * 

ei^r cent. 

^Matters 'soluble in hydrochloric acid . -99 

Matters insoluble in hydrochloric acid . , 99 01 

100-00 

'Containing potash -048 

8. Seaweed Ash. 


A detailed analysis of this may be interesting : — 


Water . . . . 

Per reiU, 

10-38 

Oxide of iron and alumina 

•95 

Lime . . . 

5-89 

Magnesia . 

3-10 

Potash . . . . . 

6-08 

Soda 

11-86 

Phosphoric acid 

•60 

Sulphuric acid 

5-15 

Chlorine 

11-21 

Carbonic acid 

. ' 3-54 

Insoluble siliceous matter .... 

41-51 

Organic matter, &c 

■73 


100-00 


This came from Guernsey, where it is regularly collected by 
the fishermen along the coast, is burnt by them, and sold to 
the farmers. Its approximate value would be from 4/. 10.s. to 
5/. a ton. 

Q. Miscellaneous. 

1 . Sugar-beet. - 

The samples, of which the following are the analyses, were 
grown in Yorkshire. 

A B 


Water .... 

79-50 

76-17 

Sugar .... 

14-30 

16-06 

Crude fibre 

4-02 

4-95 

Albuminoids, &c. 

1-07 

2-01 

Mineral matter . 

111 

•81 


100-00 

100-00 

Specific gravity of juice 

. 1-078 

1-086 
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“B” comprised the smaller and better-shaped roots, jokI 
these were the richer in sugar. 


2. Milk from Hohtein Cows, 


The samples came from a herd in Sussex. 


Evening 


Evening 

Morning 

Water . . , 86'80 


86-70 

86'95 

Fat . . . 4- 10 


4'4o 

■4-10 

SoUds-uot-fat . 9’10 


8-80 

8-95 

^ 100-00 


100-00 

100-00 

The following is the list of samples submitted to me Ik 

Members during the twelve months 
November 30, 1917 : — 

December 

1, iwi;, 10 

Linseed cakes and meals 



11 

Undecorticated cotton cakes . 



7 

Decorticated cotton cakes 



6 

Compound feeding cakes and meals 


18 

Palm-nut cakes 



1 

Coco-niit cake 



1 

Ground-nut cakes . ' . 



3 

Soya bean cakes . 



1 

Sesame cake .... 



1 

Maize meals .... 



1 

Rice meals . 



1 

Dried grains .... 



7 

Cereals, oifals, (fee. 



17 

Sugar-beets .... 



2 

Superphosphates . 



7 

Dissolved bones . 



2 

Compound manures 



18 

Raw and steamed bones 



3 

Peruvian guano 



4 

Fish meal .... 



3 

Basic slag .... 



n 

Ground phosphates 



I 

Nitrate of soda 



1 

Sulphate of ammonia 



1.5 

Potash materials . 



6 

Shoddy 



21 

Refuse manures . 



5 

Soot 



7 

Lime, chalk, &c. . 



12 

Waters 



37 

Milk and butter 



27 

Soils 



36 

Miscellaneous 



8 

Total r 



311 

J. 

1 Tudor Street, K.C. 

Decemher^ Id 17. 

Augustus Voelckke. 
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annual report for 1017 OF THE 
BOTANIST. 

Sbbd-Testing. 

During the course of the year 108 complete analyses of 
seed samples were made. Germination tests only were made 
also on 76 samples of cereals. The majority of the cereal 
seeds were received soon after the harvest of 1917. They 
were, for the most part, somewhat weathered and, compared 
with the seeds of the 1916 crop received earlier in the year, 
markedly deficient in germinating capacity. Apart from these 
the seeds, as a whole, were satisfactory, though the germinating 
capacity did not, on the average, quite reach the standard of 
previous years. The farm grasses were again represented 
almost exclusively by perennial and Italian rye-grass, and 
for the first time for some years not a single grass seed 
mixture was sent in for analysis. No analyses of mangolds 
were required for some inexplicable reason. 

Daring November, 1917, an order was issued from the 
Board of Agriculture and Fisheries making it compulsory 
for dealers in agricultural seeds to provide purchasers with a 
declaration stating the purity and the germinating capacity of 
most of the seeds in general use. Further, this declaration 
has to contain precise information as to the actual variety sold 
in the case of the cereals, clovers and sainfoin. Consequently, 
in the event of disputes, the dealer can no longer shelter himself 
behind the statement so often placed in seed bags that he 
‘‘gives no warranty express or implied as to description, quality 
or miy other matter of any seeds he sends out, and that if the 
purchaser does not accept the goods on these terms they are at 
once to be returned.” 

To ensure the even working of the order a Government 
seed-testing station has been established in the Food Pro- 
duction Department, 12 Victoria Street, London, S.W.l, at 
wljich farmers and seedsmen can have their seeds tested, the 
former at a nominal fee of M. per sample. 

As the method to be adopted for testing grass seeds is one 
which will be unfamiliar to those accustomed to the methods 
used in tho Society’s Botanical Department and in practically 
ail other seed-testing stations, a somewhat detailed explanaUon 
of it becomes necessary, Incidentally this will raise questions 
as to the value of the method. 

In making an analysis of grass seeds it lias hitherto been 
the almost invariable custom to^separate out all pieces of grit, 

1 The fwloption of this method is due. to a compromise. For details see 
Joi/rn. Hoard Agrkndtnre, January. 19 IS, 
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fragments of stems, chafip, <fec., anil determine the percentage 
of these impurities by weight. The purchaser then knew 
precisely what proportion of his purchase consisted of the 
seeds he required. The germinating capacity of the pure seed 
remaining after this separation was then ascertained, and the 
figures provided an accurate idea of what proportion of the seed 
was capable of growth and what proportion was useless owing to 
such causes as bad storage, bad harvesting, old age, and so on. 

(Jpe of the definitions of the new order, however, makes it 
clear that this method is to be supplanted by one used for 
nearly twenty years by the Irish Department of Agriculture 
and recently adopted by the Scotch Board of Agriculture, 
though in sptte of strenuous propagandist efforts it is not 
recognised by any of the important seed-testing stations. The 
method in general use, known sometimes as the Gontinenfal, 
sometimes as the Universal system, classed any empty paleae 
which had not been completely removed during the cleaning 
processes to which grass seed is subjected as an impurity 
under the name of “ chaflf.” According to the Irish method 
single paleae count as chaff, but if the two of them are united 
they count as a seed even though no grain is present between 
them. In making a germination test therefore these empty 
paleae are included as real seeds, though they are structures 
which it is recognised cannot give rise to a seedling under any 
conditions whatever. The results of this convention will 
become obvious from the consideration of a few examples. 
In the first case, suppose that a sample consists of perennial 
rye-grass only and that it contains chaff in such a proportion 
that for every sound seed there is one pair of empty paleae, 
i.e., one “ seed ” present. The analysis from the Government 
seed-testing station would reveal the fact that the sample has 
a purity of 100 per cent, and, assuming that all the real seeds 
are capable of growth, a germinating capacity of 50 per cent. 
The system hitherto used in the Botanical Department would 
state the result as : — Purity 87 per cent, (as the chaff weighs 
some 13 per cent, of the total weight of the sample), and 
germinating capacity 100 per cent. 

The two sets of figures obviously bear no relation to one 
another, and it is clear that one or the other of them fails to 
express the results in a manner which can have any practical 
value. One need only ask whether the purchaser of a hundred- 
weight of this seed receives 56 lb. of rubbish with it or only 
some 14 lb. roughly 13 per cent.) to decide which expresses 
the facts most correctly. 

The question focusses the attention on the fact that seeds 
are purchased by weight, and that an analysis to be of any use 
inust express’ the results on the basis of weight, and not 
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numerically. The objection may be raised that in the Conti- 
nental system the percentage of germination is determined 
numerically, but in this case the figures obtained do form an 
index of the percentage weight capable of germinating, since 
live and dead seeds have much the same average weight. If 
for instance, 80 per cent, of the seeds in a pure sample grow it 
will rarely be wide of the mark to consider that 80 per cent.’ of 
its weight is good seed. 

As all calculations on the comparative value of sampks, or, 
again, as to the quantities of seed to be sown either alone or in 
mixture, depend on weight, the adoption of this method of 
analysis is unfortunate. 

The following examples will serve to illustrsfte these points. 
If a pure sample of rye-grass with a germinating capacity of 
lOO per cent, is worth sixpence per pound, a sample showing 
by tlie Irish method a purity of 100 per cent, and a germinating 
capacity of only 50 per cent, (owing to the presence of chaff in 
the proportions quoted in the first example) is certainly worth 
more than half this sum. Its proper value to the purchaser is 
obviously sixpence per pound less one-eighth, i.e., the weight 
of the useless chaff. 

Again assume that a seeds mixture has to be made up on 
the basis that it must provide amongst other things two million 
seeds of rye-graas per acre. As there are roughly 250,000 seeds 
in a pound, eight pounds of pure seed would give the required 
result. But if the only source of seed available was that of the 
first example, the Irish method of analysis would fail to indicate 
that an approximately correct result could be obtained by 
adding another pound of seed, while a very fair degree of 
accuracy could be obtained by adding an additional two 
ounces to compensate for the chaff in the make-weight. 

Another defect introduced by the convention that empty 
paleae are really seeds is that the resultant analytical results 
mask the information given by the Continental system as to 
the proportion of dead seeds. The information is important 
inasmuch as it is an index of such features as the age of the 
seed, admixture of seed of various growths, bad storage, bad 
harvest conditions, Ac. 

A comparison of analyses made by both systems on a sample 
similar to that already considered, except for the fact that one- 
fifth of the real seeds are dead, will illustrate this point. The 
Irish method will state the result as purity 100 per cent., 
germinating capacity 40 per cent. ; the Continental, purity 
‘S7 per cent., germinating capacity 80 per cent. The latter 
shows clearly that for some reason or other 20 per cent, of the 
seeds fail to grow, but the former draws no distinction between 
Hs conventional “ seeds ” and dead real seeds. 
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Other defects will probably become obvious to those 
accustomed to make an intelligent use of analytical results. The 
one excuse the protagonists of this novel method have to offer 
is that it secures great accuracy. There can be no doubt thar 
a really utilitarian inode of analy'Sis is worth more than an 
analytical method of no practical use even if it should be 
slightly less accurate. 

Til at the accuracy obtained by the use of the Continental 
system is suHicient for practical purposes seems to be proved by 
its almost universal use. Moreover, the Irish method witli 
moderately bad samples of seeds, with those, that is, that require 
the most careful analysis, by arbitrarily depressing the values 
of the germinating capacity carries the figures into regions 
where tlip margin of error becomes greatest. For instance, if 
the germfnating capacity is between 95 and 100 per cent., the 
“latitude” allowable on a somewhat generous scale is 4 per 
cent., but with figures of 50—55 per cent, the latitude becomes 
10 per cent. Questions of compensation llieii become 
excessively difficult. 

Wheat. 

The numerous inquiries (seventy-eight) concerning the 
wheat crop were closely connected with its varying prospects 
at different periods of the year. It will serve a useful purpose to 
recall these. Owing partly to weather conditions and partly to 
deficiencies in the labour supply, autumn planting was carried 
on with considerable difficulty' in many parts of the country. 
Exceptional wintry conditions, lasting from December until 
March, then followed with the result that it was im}) 0 ssible to 
plant up the large area which everyone was beginningto recog- 
nise was necessary. The young crops, too, were severely 
damaged by the long spell of bad weather, and the whole out- 
look in the early spring was must unpromising. In many 
districts the surviving plant was so scanty that in normal times 
it would have been ploughed up and oats or barley taken in its 
place. Even moderately good plants seemed to bo exceptional. 
Many of the worst of these were saved by patching cither with 
barley or spring wheats ; the rest made a remarkaide recovery 
in the late spring and early summer. They grew rapidly ami 
remained so singularly free from disease that by June there Avas 
every prospect of an average crop. Unfortunately, as the grain 
reached the last stages of ripening, a spell of excessively wet 
weather set in in most parts of the country. In the earliest 
districts harvesting had started* before the wet weather began, 
and the wheats in stock suffered badly. More generally, though, 
in the districts south of the Humber the excessive wet caused 
the grain to sprout whilst the crops were still standing. 
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As was onl}^ to be expected from the conditions obtiunin^^ 
during the early spring, the area under spring wlieata was eon- 
fiderably increased, the increase amounting to 50 per cent. No 
(igures of the yields per acre have been received yet, hut most 
of the crops seen about harvest time appeared to be yielding as 
well as those from autumn sowings. 

At the beginning of the wheat year itiquii'ies centred round 
the question of the best varieties for producing the lieaviest 
possible crops. Then, as the winter wore on, and it became clear 
that a large area would have to he sown with spring wheats, the 
question of suitable varieties again became general. The likeli- 
hood of this had been foreseen and provided for, as far as pos- 
sible, by the issue of a leaflet on the subject. Tfie question of 
patching, too, led to several inquiries. latter in the j^car aiten- 
tion was called to seveml cases of wdieats — sown "as spring 
w^h eats— failing to come into ear at the liormal period. In each 
case, further investigation showed that the variety used wasotje 
unsuited for spring cultivation. The fact cannot be over- 
emphasised that relatively few of the kinds of wheat which 
can be obtained in this country can be sown witii safety after 
the end of February, and that a choice must be made of the 
varieties mentioned in the leaflet on spring wheats, or in an 
article on the same subject in this Journal (V'ol. 7t), 1915, 
page ,‘17), if success with tlje crop is to be a certainty. 

After harvest the one subject on which information w’as 
required was the rate per acre for sowing weather-damaged seed 
corn. When grain is cheap and plentiful a considerable defici- 
ency in the germinating capacity can be compensated for by the 
simple expedient of proportionaily increasing tije seed rate. 
Under the present conditions though, when grain is scarce, and 
good seed corn can be obtained at very little advance in price 
over the ordinary, it is economical as W'eli as to the national 
iuterest to purchase sound stocks of gi-ain if tlie home grown 
supply fails to germinate over 80 per cent. 

The barley and oat crops together only acco anted for thirty 
inquiries. The former crop was in most districts distinctly 
good, but the oat crop, when returns are available, will he found 
to be under average. The dry weather during June was the 
ilirect cause of most of the inquiries. Where the crops had not 
become thoroughly established, and especially on the lighter 
classes of soils, they' suffered to such an extent that there was 
110 chance of their ever producing an average yield. Under the 
impression that these partial failures 'were due to plant pests, 
specimens, chiefly of barley, weVe sent to the Botanical Depart- 
ment throughout tlie month of July\ In most of these the 
lowest leaves had either turned yellow^ or died cnm])letely, 
whilst tlie plants were only some six inches high. At this date 



206 


Annual Report for 1917 of the Botanut, 

anything more than a partial recovery could not be looked for, 
even under the most favourable circumstances. The best course 
to adopt appeared to be to abandon the crop and replace it by 
some rapidly growing crop, such as turnips or mustard. In one 
case, where the crop was retained, the straw, in the best part of 
the held, was under a foot in height at harvest time, and the 
yield was estimated to amount to fourteen bushels of indififerent 
grain per acre. 

Many oat crops were badly damaged by wet during the 
harvest, and it is probable that the available seed supply will 
have a lower germinating capacity than usual. There appears 
to be, as in the case of wheat, a considerable difference in the 
extent to'^vhich different varieties are damaged by the same 
weather conditions. In one case reported to me fields of 
Excelsioll and Abundance were cut on the san^ day, and 
unavoidably, left exposed to a fortnigbiJ^s wet weather. The 
former was finally carted in almost perfect condition whilst 
almost every grain of the latter had sprouted. 

" Potatoes. 

The efforts made to increase the area under potatoes and to 
minimise the losses.caused by disease resulted in more attention 
being paid to this crop than usual. Phytophthora iyifestans, the 
fungus responsible for potato disease, was so late in appearing 
that up till the end of the first week in August one had hopes 
that, for once, it would fail to attack the crop. Once it had put 
in an appearance, however, it spread with its usual rapidity, 
but it is doubtful whether the damage caused was as extensive 
as usual, owing to the fact that the crop had already reached 
the last stages of development. Several of the minor diseases 
to which potatoes are liable were received from time to time 
from the beginning of June until the crops were lifted. 

The official recommendation of Burgundy mixture as a 
preventive of disease, rather than the more generally used 
Bordeaux mixteire, led to a certain amount of correspondence. 
It remains to be seen whether there is any marked difference 
in the efficiency of the two mixtures. If there is not, 
Bordeaux mixture, which is comparatively troublesome to 
prepare, will be replaced by Burgundy mixture in the future. 

It is becoming clear, though, that excellent as the results of 
spraying are, the one solution of the potato .disease problem is 
to be found in the introduction of disease-resisting varieties. 
This season, great breadths of potatoes in the fens were left un- 
sprayed, partly because the weather conditions, which were ideal 
for the spread of the disease, rendered spraying impossible, and 
partly because the vigorous growth of the haulm made it imprac- 
ticable to get horse or power-driven sprayers between the rows. 
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Roots. 

Mangolds, which, as a rule, are a healthy crop, proved to be 
better and healthier than usual. In fact, only two inquiries 
were made regarding them throughout the season. Swedes, 
on the other hand, were not so satisfactory, and partial or com- 
plete failures were not uncommon. A common experience 
seems to have been that the earliest sowings gave excellent 
crops, whilst those made at the usual time, or a little later, were 
first attacked by fly, and then crippled by drought before they 
were thoroughly established. 

Weeds, 

Inquiries regarding weeds were about as numeuons as in 
former years (thirty -seven). No fatal cases of st^ck poisoning 
were reported, but specimens of three poisonous we||ds, viz., 
hemlock, mnanthe, a«d meadow saffron, were sent in for 
identification. The oenanthe was responsible for symptoms of 
poisoning in stock. These were grazing during March in fields 
on which ditch cleanings containing its tuberous roots had been 
spread. 

If the frequency with \vhich they are sent for identification 
is any reliable guide spurrey still gives mor^ trouble than any 
other weed .of arable land, whilst the dyer’s greenweed 
occupies the same position with regard to grass-land weeds. 

The impossibility of keeping the land clean with an 
inadequate supply of labour will bring the subject of weed 
extermination into great prominence. There can be no question 
that weeds are best controlled by continuous cultivation. But 
this is steadily becoming impossible, and other methods will 
have to be devised to take its place. The great desideratum 
is a method capable of rapid application over large areas of 
land. Spraying, employed so successfully in the case of 
charlock extermination, appears to be the method offering 
most possibilities in this direction, and it is to be hoped that 
an opportunity will be found in the corningseasop to investigate 
the matter more fully than has been possible this year. 

Grasses and Clovers. 

Botanical problems arising from the management of grass 
land and clover leys were fewer than usual. Four simple 
mixtures for short ^l ass leys were suggested to correspondents, 
and four inquiries answered with regard to improving yields 
of hay. Amongst the five inquiries dealing with clovers the 
only one of interest was concerned with the difficulty of 
establishing a plant of lucerne on a light soil which hitherto 
had not been down to this crop. It seemed probable that the 
addition to the seed before sowing of a few pounds of soil 
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from a field on which the crop was growing would meet the 
difficulty. 

Plant Diseases. 

From a numerical standpoint plant diseases appeared lo 
be as important during 1917 as in former years. Iforty-six 
inquiries in all were received on this subject, whereas one 
expects, from former experience, to receive from 40 to 50. 
But the diseases due to fungoid pests have not been nearly so 
serious as usual, and the amount of damage caused, compared 
with tliat of the previous year, appears to be slight. The 
majority of disease^ reported on were those of garden rather 
than of farm crops. Some of the inquiries owed their origin 
to the interest members were taking in the efforts made by 
allotment holders to grow a portion of their own food supplies. 
Amongst these relatively unimportant diseases were mildews on 
onions and parsnips, white rust on salsify, black leg on potatoes, 
and a black spot disease (Septoria apii) on celery. This 
Septoria lias already done an unusual amount of damage and 
the attack still seems to be spreading. Scab, both on apples 
and pears, has been rather prevalent and perhaps more than 
usually destructive. The only unusual disease amongst farm 
crops was a case where winter beans, already damaged by 
the wintry conditions, were further crippled by an attack of 
a species of Selerotinia. The Sclerotia were found in some 
abundance on the upper part of the root system, but an 
attempt to germinate them with the object of identifying 
the species failed. The Selerotinia responsible for clover 
sickness can be made to attack beans, and it is possible, but 
unproved, that the disease was due to it in this case. 

General iNQurRiES. 

These are often of some interest, but too diverse to 
summarise adequately in a brief report. The utilisation of 
fungi as foodstuffs formed the subject of three inquiries, and 
several specimens were sent with tlie request for information 
as to wlietlier they were edible or not. It is well known that 
a very considerable number of common species can be eaten 
without producing ill effects, but relatively few are worth the 
trouble of collecting and preparing. Further, the risk of con- 
fusing edible and poisonous species is so great that, generally 
speaking, no species should be eaten until it has been pro- 
nounced harmless by some one thoroughly familiar with our 
large fungus flora. For the same reason it is unwise to attempt 
to iilentify them from technical descriptions or coloured illus- 
trations, except in the case of unmistakable forms, such as 
giant puff-balls, chantarelles, and morels. 
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Infornistion flS' to tho possibility of cultivjiting' two oxotic 
plants, kudzo and gram, as farm crops, was asked for. Nothing 
is apparently known with regard to the possibilities of growing 
the former in this country, and the impossibility of obtaining 
jilants or seeds made experiments on the subject out of the 
question. The latter is known to be useless under our con- 
ditions. 

The contents of the crop of a pheasant sent for analysis to 
rlie Botanical Department are perhaps worth calling attention 
to, in vieAv of the renewed interest taken in the food supply of 
these birds. They consisted almost entirely of the tuberous 
roots of the lesser celandine, together with fragments of j-oots 
apparently belonging to docks, though not id entitled with 
certainty, 

R. H. Rifpbx, 

Gaitibri<l‘;e, ^ 

November, Iflir. 


ANNUAL REPORT FOR 1917 OF THE 
ZOOLOGIST. 

Introduction. 

Two causes have combined to make tlie past season the busiest 
ever experienced by the Zoological Department — the exceptional 
severity of the attacks of many common insect pests, and the 
great increase in the iiumberB of allotment holders and food 
producers on a small scale. 

In addition to the routine work of answering applications 
for advice in individual cases, the Society’s leaflet on Warble-fly 
has been re-written, and has given rise to a considerable amount 
of correspondence. A special investigation was also made into 
the beetles injuring plum trees in the Evesham district, and 
ttie leaflet written upon them and distributed by the Society 
to the fruit-growers interested is, for the sake of permanence, 
included iu the present Report. 

Forest Tree Pests. 

In this section few complaints have been received, foresters 
having been generally too much occupied with war work to 
pay much attention to insect pests. Larch-bug, beech coccus, 
pine-shoot tortrix, and a few other common forest insects 
have been notified from lime to time, but the only- case which 
yC^lls for special mention, on account of its rarity, is an attack 
Ni holly trees in Derbyshire by the caterpillar of a small moth, 
O-yapholUa naevana. Exceptionally fine holly trees were said 
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to have been much dtsfigurecl, and evecf threatened wiili 
destruction, for some years past. Specimens of injured shoots 
received in June quite bore out the serious nature of the 
injury. The leaves of the terminal shoots were drawn together, 
and the caterpillars were feeding upon them and ^pon the bud 
within, so that all new growth was greatly interfei-ed with. 
Both caterpillars and chrysalids were found in the material sent, 
and very soon, at the end of June, specimens of the moth were 
obtained and identified. 

The usual books on Forest Tree Peats are quite silent about 
this insect. Gillandei’s (Forest Fntomology^ p. 266) describes 
precisely similar injury which he attributes to an altogether 
different moth — Paedisca ophthalmicana — svhich is normally 
a willow pest, and which appears to me very unlikely to be 
found attacking hollies. On the other hand, the moths are so 
different that they cannot very well be confounded. In any 
case the present insect was GraphoHta naevana, a moth which 
is known to attack hollies, though seldom to so serious an 
extent. 

Yery soon after my receipt of the specimens, moths began 
to emerge, and I recommended that the trees should be 
immediately severely pruned, and the prunings burnt, together 
with all fallen leaves and ’ rubbish beneath them, so as to 
prevent the emergence, of any more moths to lay their eggs on 
the new shoots. A persistence of such treatment for two or 
three years would almost certainly get rid of the pest, but it 
would be advisable to operate somewhat earlier, in the middle 
of June, before any of the new brood hatched out. 

Farm and Garden Pests. 

Though many insect attacks in this section have been 
unusually severe, and more applications for advice have been 
received than in any previous year, there is yet little that calls 
for special comment. 

Cereals . — As was expected, a good deal of frit-fly appeared 
in the oats which, on account of weather conditions, were 
obliged to be sown late. This was foreseen in “ Occasional 
Notes No. 1.” One correspondent reports very beneficial 
effects of a dressing of nitrate of soda at an early stage of the 
attack. 

Wire- worm did much damage in some districts. The 
exceptionally good tilth obtained after the frosts of the severe 
winter seem to have been favourable to this pest. One case 
was particularly instructive, a^d deserves noting. A field of 
oats was severely attacked, and practically ruined, the only 
good patches being on parts where the soil had been so con- 
solidated by the pressure of stacks and traction engines that at 
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the time of ploughitig it was hardly expected that any ])lant at 
all would be obtained on them. On such spots only did the oats 
come up well, the wire- worm being unable to work. Barley was 
drilled where the oats had failed, and succeeded very well, its 
more rapid germination in favourable weath<-r enabling a good 
proportion of the seeds to come up notwithstanding the pest. 

There was a good deal of wheat bulb-fly, Imt the cases of 
gout-fly in hurley were not numerous. One bail instance 
of corn-thrips occurred, and late in tlie summer attacks of 
corn aphis were numerous. Fortunately the grain was then 
hardening, so that little harm was done, this pest being only 
greatly destructive when the grain is soft..* 

Hoots . — There were a few complaints of turnip-fly and of 
luaiigold-fly, and one case of the pygmy beetle in mangolds 
was reported, but the most troublesome root pests were 
undoubtedly surface caterpillars, which seemed to abound 
everywhere and to do a great deal of harm. 

Peas and Beans . — Almost all the pests incidental to peas^ — 
thrips, midge, moth and aphis — occurred in various districts, 
but here again one insect stood out as injurious to an 
unprecedented extent, the Sitoiies weevil. This insect is 
always present to some extent in gardens and allotments, and 
no field of peas or beans fails to show traces of its work in the 
form of a characteristic “scalloping” of its leaves, but I have 
never before seen it so destructive of young garden peas, the 
foliage of which was practically devoured by the weevil in 
many cases whei'e prompt action was not taken. The most 
effective measure was a heavy dressing of soot on the plants 
attacked. 

Cahhage, Cauliflower^ <£’C. — There was a perfect plague of 
cabbage moth and the large and small white butterfly during 
the past season. As usual, field crops sull'ered comparatively 
little, but the utmost vigilance failed to keep the plants in 
gardens and allotments reasonably free from caterpillars. A 
correspondent who sprayed some plants with “abol,” and 
diistetl others with hellebore, reported no success whatever. 
Kven very special attention on a small scale, including the 
destruction of thousands of eggs on the leaves and the 
payment of boys in the village for the bodies of hundreds of 
the butterflies, had little perceptible effect. Hand-picking 
the caterpillars is feasible and useful in the case of young 
plants, but when the cabbages develop a heart, one is quite 
battled. No doubt the multitude of white butterflies last 
summer was quite unusually great, but it must be confessed 
that no satisfactory means bias been devised for dealing with 
a pest which is annually a great nuisance in the garden. 
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Celery . — Another common pest very troublesome in gardfnis 
and allotments was the celery -tiy, heraclei. Its “ blistei's" 

were to be found on the leaves of celery, parsnips, and also 
parsley. This is an attack which, on the small scale, well 
repays a little trouble, If, soon after the plants are plamoil 
out, the rows are carefull}^ gone over and any developiug 
blisters pinched or the leaves containing them removed airl 
l)tirnt, little further attention will be necessary for some weeks. 
In September, liowev'er, a recurrence of the disease will probably 
be noticed — due to dies from neighbouring gardens — and (!h 3 
plants will have to be watched, or the {^ttack will make headway 
rapidly. 

The examination ot a large number of the maggots of this 
liy still in the leaves at the end of October revealed the fact 
that nearly e\ery maggot was parasitised and contained within 
it one or more chalcid grul)s. I am iniable to say whetbei* this 
is usually so or whether it is an exceptional cij'cumstanee 
which indicates that celerydJy is likely to be less troublesome 
for a year or t\vo. 


Fruit Pests. 

Complaints have been received, of most of the insects 
ordinarily injurious to fruit, including gooseberry saw-lly. 
pear-midge, codlin moth, raspberi’y beetle, pear blister-mite, 
and a great variety of caterpillars. Two fruit pests of growinjt 
importance have received much attention at Oambindgo during 
the past summer — capsid bugs on apple, and the strawberry 
motli. Messrs. Petherbridge and Husain have made a tlmrougli 
study of capsid bugs, which in certain districts have of late 
years done more harm in orchards than any of the better 
known injurious insects, and the results of their investigations 
vvill soon be publislied. It appears that though several species 
of capsid are to be found on apple trees the injury to the fimit 
is alw^ays attributable to one species — Plesiiocoris nigicolJi-^ - 
and that two sprayings of nicotine and soft soap delivered in [t 
peculiar manner and at the proper dates result in a much 
increased yield of clean fruit. 

Strawberry moth, to which attention was called in ilii' 
Zoologist’s Report for last year as a pest very seldom ’coni' 
plained of, recurred this season to an injurious extent in the 
same districts. Mr. Petherbridge succeeded in finding the 
eggs, which resemble those of the codlin moth, and are laid 
on the stipules. It is proposed to try the eflect of arsenic 
sprays next summer. 

It will be well to include here iny special report, published 
by the Society and distributed in leafiet form, on 
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Shot Borer Beetles in Plum 1'rees. 

In July last I received a letter from a fruit-growta* at 
Kvesliam saying that he was losing trees from what he 
suspected to be the “ shot borer ” beetle, and that he believetl 
that several other growers in the district were in the same 
piisition. The matter seemed so important that I was instructed 
hy the Royal Agricultural Society to go down and investigate 
it on the spot. I arrived at Eveshatu on August 14 and hdt on 
Augost 16. The garden which was iny s])eeial objective 
consisted of young plum trees, excellently cared foi‘, and most 
i)f ihem bearing splendidly, but here and there a tree was 
dying, and the cause of death was by no lueans obvious. Traces 
of an injurious bark-beetle, Scolytus riigulo.'iu.'i, were present 
on many of the trees, but to so slight au extent that I was 
convinced that the death of the trees was due to some other 
cause. I sought in vain for any sign of the more deadly 
Xj/lr.hor7.i^ dinpar on the branches, which it is usually said to 
prefer, and it was not till I had a dying tree cut down and had 
entirely overhauled it at a carpenter’s bench that I canie acr()ss 
the workings of this beetle low down on the trunk. 

Two injurious boring beetles were thus proved to be 
present in the fruit garden. It would require a long sojourn 
in the district to determine how widely spread the attacks are, 
but conversation with other fruit-growxrs gave the impression 
that many were suffering in the same way, and I tliink it 
highly probable that iC I had been invited to visit a garden 
less well tended in all respects I should not have had much 
(lilliculty in fimiing ti'aces of Xylehonis di^par, the most 
rapidly fatal of the boring beetles in fruit trees. 

A few notes on boring beetles, and especially on the two 
species above named, wdll, I think, be of interest to fruit- 
growem. 

The name “shot-borer” or “shot-hole borer” is iinfor- 
timately a})plicable to a large number of beetles, and it is a 
very difficult matter for anyone but an expert to distinguish 
between them. It is alarming for a grower who is losing 
'rees to observe his fences riddled with “ shot-holes.” It may 
lie said at once that though fresh un- barked orchard props are 
a well k]iown danger among fruit trees, wood wdiich has been 
dead fur some time, liowever much riddled, is harmless in this 
respect. The beetles wliich have bored it will not attack 
growing timber, though absolutely dead parts of old trees will 
quickly become perforated in f>ll directions. These borings 
fallow no parlicnlar plan but meander through the dead wood 
Hll it is quite disintegrated, the chief pre-occupation of the 
heetle being to avoid the tunnels of its neighbours. Only 
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growing or quite freshly felled timber is capable of providing 
beetles injurious to healthy trees. 

Of the beetles which bore into growing trees there are two 
categories — those whose work is confined to the bark, and 
those that bore deeply into the wood. Scolytus rugulosus ie 
a bark beetle ; Xyleborm dispar is a wood borer. The bark 
beetles make shallow entrance-holes and then tunnel a gallery 
where the bark meets the wood. At the sides of this gallery 
eggs are laid, and the grubs which hatch out make smaller 
tunnels at right angles to it, and finally turn to beetles at the 
ends of these tunnels and eat their way directly to the outside, 
so that for every entrance hole there will by and by be a 
considerable number of exit holes, and there is plenty of 
external evidence of the injury that is being done. The 
wood- borers are not all alike in their method of working, hut 
in the case of X'yleborus the chief harm is done directly by 
the mother beetle, and the larvae do not bore at all. There 
may be no external evidence of absolutely fatal injury except 
a single small entrance hole, often very difficult to find because 
of the dressings which have been applied to the trunk since it 
was bored. 

I will now give a short account of these two beetles. 

Xyleborus dispar^ the “ Shot-Hole Borers — Xyleborus 
dispar is a small beetle which attacks many kinds of tree. In 
fruit gardens plum trees and apple trees have suffered most 
from its attacks, but it is very fond of oak, and has been found 
in beech, maple, hawthorn and several other species. The 
female is about one-eighth of an inch long and the male much 
smaller. A minute description of it is unnecessary here, as it 
may readily be identified by its borings. 

The chief attack is certainly in the spring, but it is spread 
over a long interval. The female bores into the wood and 
makes a complicated system of galleries. One is usually 
horizontal and curved, following one of the annual rings of 
growth, and others proceed for an inch or two up and down 
in the wood. These borings are two millimetres (one line) in 
diameter, and are quite sufficient to cause the speedy death of 
a branch or a young stem, though the only outward sign of 
injury is a single small hole. In these galleries the beetle 
lays eggs, which begin to hatch in June. The grubs do not 
bore, but live upon the sap which flows into the tunnels, ami 
perhaps upon a fungus generally to be found growing there. 
The lafVfE complete their growth and turn to beetles in the 
galleries, which will be found, packed with them at the end of 
August and the beginning of September. What follows is not 
easy to understand. It does not seem possible for these beetles, 
emerging just at the time that the flow of sap is ceasing, to 
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reixY another brood in time for the spring attack. Yet some 
luovemeiits certainly take place. GaUeries ei amine d in 
September are packed with beetles— nearly all females. 
Those examined in mid-winter contain fewer beetles with 
a much larger percentage of males. There are here obscure 
points that I greatly hope Evesham fruit-growers will help 
me to clear up by supplying me with material. Some 
Continental writers assert roundly that there is one brood 
only. Mr. Theobald has found the beetles mature during 
many different months of the year. The evidence seems to 
me to warrant the belief that there is one regular spring 
attack, but that it extends over so long a period that 
generations overlap and lead to confusion in the autumn 
observations. 

Treatment . — I do not propose to teach fruit-growers their 
business. They will know far better than I can tell them 
what measures are practicable, and my function, as I under- 
stand it, is to place before them certain considerations and 
suggest the lines upon which they ought to act. 

We have here a recognised forestry pest, and we must take 
a leaf out of the book of the foresters. Their measures against 
such a pest fall under three heads : — 

A. The removal of all sources of infection. 

B. Dressing the trees to make them obnoxious to the 
beetles. 

C. The use of trap-trees. 

Let the fruit-grower bear in mind two dates which appear 
to me of special importance : — June, when the first larvae 
hatch out, and September, when the borings are packed full of 
beetles, mostly females. 

A. The removal of sources of in/ec^ /on.— Now here, it 
appears to me, Evesham fruit-growers have an opportunity 
which may never recur. With the powei's possessed by tlie 
Food Production Authorities it should be possible to compel 
the immediate destruction of all hopelessly infested plum 
trees which are only breeding beetles to attack the sound trees 
in their neighbourhood. And from the dates insisted upon 
above it is clear that it is desirable to cut them down and burn 
them during the first half of September, thereby destroying 
the maximum number of beetles. For reasons which I shall 
give under C., I do not recommend taking up the stumps till a 
much later date. 

But infested plum trees are not the only possible sources of 
danger. Wood stacks should be looked to. I do not know how 
it is with the plum-borer, but in the case of other boring 
beetles wood stacks are a fertile source of infestation. More- 
over, I should give an eye as far as possible to hedges and 
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forest trees in the neighbourhood of gardens, for as we huve 
seen JCylehorus attacks hawthorn and many other trees. Tlje 
danger of using un barked orchard-props has already been 
pointed out. 

/?. Dres.nng the frees to make them obnoxious to thr 
beetle. — The dressing should be in the form of a stiff paste. 
ap}}lied with a brush. Several have been recommended for 
the purpose, notably (a) clay and lime ; (b) Saunder’s wash (soft 
soap and washing soda) ; (c) soft soap with a trace of carbolic 
acid ; (d) clay with arsenate of lead (where no stock are grazed 
in the orchard). The chief point is the time of application. 
June dressings are of no use against this pest, as the chief injury 
is done before that date. The most dangerous time is during 
the months March, April and May, and the trees shonld there- 
fore be dressed early in March. 

C. The use of trap-trees. — If the beetles are not only 
warned off the plum-trees but are provided with acceptable 
timber to attack, there shonld be great hope of clearing them 
out of a fruit garden. The idea of ‘course is to induce them to 
lay their eggs in the trap-trees, which are to be finally removed 
and burnt in June, when the eggs begin to liatch, but none 
have as yet turned to beetles. 

Now liere, I think, the stumps of felled plum-trees will be 
very useful. Mr. Bedenliam questions the advisability of 
deferring tlieir re7noval, but can we afford to dispense with 
such very appropriate traps ? I am told that the plan I advo- 
cated of driving newly-cnt oak stakes into the ground among 
the plum-trees would present difficulties, as there is not a great 
deal of oak in the neighbour liood ; it seems to me, therefore, 
that it would be foolish not to utilise such ideal traps as tlm 
plum-tree stumps afford. 

In any case 1 confidently recommend the plan of leaving 
such stumps till tlie end of May next, for if the infested part of 
the tree has been burnt they can do no harm and will certainly 
attract the beetle. If oak stakes can be obtained they sbouhl 
be used : failing these it might be advisable to use the easily 
obtainable hawthorn stakes. The necessary conditions are thnt 
they should be freshly cut, driven into the ground so as to keep 
them alive for some time, and removed and burnt by June. 

Bark Beetles. — I may deal more briefly with the bark 
beetles because it is very much more easy to recognise their 
presence. Though not so rapidly fatal as Xyleborus the injury 
they ultimately do is hardly less serious. From specimens 1 
have received since my visit to Evesham it would appear thut 
in some fruit gardens they are the chief cause of the failure of 
the trees. Their mode of procedure has already been described. 
The galleries made by the mother beetles are not in themselves 
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vt ry serious, but the grubs burrow in bark, and Ihe effect 
is cumulative, large areas of bark being undermined and 
practically destroyed if the attack is unchecked. 

The bark beetle I found at work was Srohjtus rugfdosus. 
called sometimes the “ Fruit Bark Beetle." This is an even 
smaller insect than Xyleborus, generally about inch in 
length and the holes it makes in the bark are no bigger than 
pin pricks. A few such holes scattered about some inches 
;ipart signify that the beetles have entered to lay their eggs. A 
multitude of tiny holes on a few square inches of bark indicate 
thiit the beetles which arose from those eggs have now emerged 
—Cor each beetle makes its own exit hole. The Spring attack 
begins in April or May but is at its height in J une, and in 
August a new brood has come to maturity. It was no doubt 
rhis second brood that I saw attacking plum-trees on August 
l.h A third brood may appear in October, but this is probably 
to some extent dependent on the weather. Plum and apple are 
the favourite food plants, “ Saw-dust ’’ coming out from small 
holes on the trunk or branches is a sure sign that the mother 
beefle is at work. 

The general methods of treatment recommended against 
Xylehonis apply here, but there are certain differences to be 
ol)served. Wood-stacks containing plum or apple branches are 
even more dangerous than in the case of that beetle, for 
Scolytus will breed in timber that has been felled for (juite a 
long time, whereas Xylp})orus requires it to be more full of sap. 
Again, trap-trees in this case must be stakes of fruit-trees, as 
the beetle does not attack oak, so that we have here a powerful 
argument for making all possible use of the stumps of such 
trees as have had to be cut down. If they are left in the 
ground until June many bark-beetles will lay their eggs in 
them, and they may then be grubbed up and burnt. 

Animal Pakasitks. 

The new Warble-fly leaflet issued in the Spring gave rise to 
ii large amount of correspondence, many members advocating 
particular methods of treating warbled cattle. Mr. R. Stratton, 
of Newport, for instance, speaks very favourably of the effect 
of the injection of a few drops of paraffin into the warble holes, 
asserting that the grub is killed without pain to the animal, 
aud is quickly absorbed. 

As was expected, the point in the circular which proved 
most unpalatable was the statement that preventive smearing 
of cattle, when put to the rigid test of experiment, had proved 
ineffectual. Many members remain of the opinion, to which 
of course they are fully entitled, that smearing the backs of 
cattle during the fly season does really protect them. Surely, 
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however, there can be no objection to my suggestion that tli^y 
should test the matte^themselves by deliberately leaving somi 
of their cattle unspaear^. If these cattle become warbled 
while the smeared beasts are clean, naturally the treatmeni 
will be continued ; but should it turn out, as in the Irish 
experiments, that there is nothing to choose in the matter of 
warbles between treated and untreated cattle, a more or less 
troublesome and expensive custom will probably be dig, 
continued. The point is that unless some beasts are left as 
“ controls,” to compare with the cattle which have undergone 
treatment, no safe inference can possibly be drawn. The 
absence of warbles may simply mean that the fly does not 
occur ill that particular district, not that the dressing has kept 
it off. 

Army veterinary surgeons have informed me of a certain 
amount of trouble in horses from a warble grub which causes 
exactly similar swellings to those caused by the ox warble-Hy, 
though occurring in rather different regions — notably about 
the withers and in places where the galling of the harnesg 
increases their painfulness. This, of course, has nothing to do 
with the horse-botfly, whose grub lives in the stomach, but is a 
true Hypoderma, though of a different species from those 
infesting cattle. Very little is known about it, and I do not 
believe that the fly has ever been taken in this country. 

Mr. E. Wallace Hoare, F.R.C.V.S., of Cork, kindly 
procured me one of the grubs, but the fuller investigation of 
the pest at present is hardly possible, as it would of course be 
necessary to keep infested horses idle in order to learn anything 
of the life-history of the fly, instead of curing them as rapidly 
as possible, and returning them to work. 

Miscellaneous Notes. 

Notwithstanding the appearance of a large number of queen 
wasps in the spring, these insects were conspicuous by their 
absence in many districts last season, something in the peculiar 
weather conditions being apparently adverse to the establishment 
of nests. There were, however, a good many hornets in suino 
places, and a complaint was received from a bee keeper that 
these insects were stealing his bees. He had observed them 
forcing their way into the hives notwithstanding the resistance 
of the scouts, and flying off with their victims, which they took 
back to their nests to feed to their grubs. Two hornet’s nests 
were located in the neighbourhood, and they proved very difficult 
to destroy, as they were in hollow willow trees. 

There have been some inquiries about Narcissus-fly [Merodon] 
whose grub destroys bulbs. Mr. E. T. England, of Exeter, tells 
me that he is experimenting with the view of killing the grubs 
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^v]li]c still within the bulbs, and the resiUts of his experiments 
will be looked forward to with great interest. 

Much interest was aroused in the summer by the reappearance 
of the Antler Moth {Chaereas graminis) in hill pastures i'n the 
peak and the Lake District, and very alarmist reports appeared 
ill many newspapers. The matter was at once taken up by the 
Food Production Department of the Board of Agriculture, and 
it was found that the reports had been greatly exaggerated. No 
good meadow grass or crops were attacked, but only upland 
pastures at an altitude of 750 ft. and over. The special causes 
to which the attack was judged to be attributable were the 
scarcity of birds, especially the lapwing ; the severe winter 
with a marked absence of mild spells ; and the regulations 
forbidding the burning of moorlands and mountain grass 
areas. 

Cases of extraordinary increase in a common insect, owing 
to a combination of circumstances favourable tq it, are of 
frequent occurrence. Such attacks, it is reassuring to note, are 
very rarely repeated tlie following year. Six previous attacks 
of the Antler Moth have been recorded in Great Britain during 
the past century. Two of these were in the same county 
(Cumberland), but there was an interval of seventy-five years 
between them. 

Cecil War^urton. 

School of Agriculture, 

Cambridge. 
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POT-CtJLTDRE EXPERIMENTS, 1917. 

I. TjIK Hlia.S’ ExPEKiMENTS : — 

'i'he infitience of Uaninn C(»iipoint(U on Wheat . . . li/'j 

JI. Expkuiments on Acid Soils , . . . . 

III. Felspar as a source op Potash li.H,' 

IV. Experiments on Nitrolim and Dicyan diamide , lc;; 

y. TiiE USE OF '“war-time” (Nitke-Cake) Slterpiios- 

itiate , . . . . 

FIELD EXPERIMENTS, 1917. 

Thb season of 191(1-17 innst he described as a very unfavonriiliji' 
one a^n'iculturally. After the harvest of 191(1 the niontlis of 
October and November were dull, cold, and accornpaniet] in 
much rain, so tliat preparation of the land and winter seediin,^ 
were cariled out with dilliculty. December was better, anil 
was followed by a mild, open time in the fiist part of January 
1917, the weather then turning very cold. February was 
exceptionally dry, only '88 in. of rain falling, bnt the weatlur 
was intensely cold, witli snoxv and frost, so that nothing could 
lie (hme on the land. Then came March and April, both cold ami 
unseasonahje, tliougli dry, causing a very late spring, with bm 
little growth of grass. May and June xvere both better, and 
July also fair, but tlien followed a very wet August, rain 
falling continuously and putting off the corn harvest until udl 
into September. -TdS in, of rain fell in August. Thiisg-i 
improved somewhat in September, and, though it was iieitluT 
a dry nor a xvarm month, the harvest was got in. The corn 
yields were disappointing owing to the drought in the laie 
si>ring, and the condition of the grain xvas much injured through 
“ weathering,” xvhile, owing to the same causes, the hay yield 
was spoilt, and a great contrast to the heavy crop of 191d. Nnr 
was the season favourable to root crops, and considerabh 
difficulry was experienced with them in getting a* pliiiit. 
Potatoes also suffered very considerably from (iisease. TIu* 
total rainfall for the twelve months was 29’25 in. as againsr 
27-94 in. in 1915 IG. 

OoN TIN POPS Growing op Whpat {Stackyahd Fieuy 
1917 f4l8T Season). 

The different principal operations were carried out ;i:’ 
follows : — 

191 G, Oct. G — Farmyard manure applied to plot llh- 
4 tons 10 cwt I qr. IJ lb. per acre, the man m e 
containing '814 per cent, of nitrogen. 



The Woburn Field Experiment 1917 . 22\ 

1916, Oct. 25— “Ked StaiulLird” wheat drilled, H) pecks 

per acre ; seed dressed with sidpliate of copper. 

„ Oct. 25 — Mineral manures sown. 

1917, May 11— Rape dust applied, 118 lb. per acre : 

contained 1-60 per coid. of nitrogen. 

„ May 17— Nitrogenous top-dressings (nitrate of 
soda and sulpliate of ammonia) applied. 

„ June 6 — Nitrogenous top-dressings (nitrate of 
soda and sulphate of ammonia), second appli- 
cations. 

„ Aug. 2H — Wheat cut. 

,, Sept, 15 — Wheat carted and stacked in field. 

„ Oet. 2 — Corn threshed. 

„ Nov. 5, 6 — Corn dressed and weighed. 

1918, Jan. 11 — Corn valued. 

The wheat came up very fairly, but did not look well in 
January ; it improved by April, however, ami iu June, 
considering the period of drought experienced, was (piite 
promising. Speaking generally, the nitrate of soda plots 
were decidedly superior to the sulphate of aminonia ones, and 
the farmyard manure plot seemed the best of all. 

The harvest results are given in Table L, jmge 222. 

The wheat crop was, despite the unfavourable conditions, a 
decidedly better one than that of 191 6, and was much like that 
of 1915, Of the two unmanured plots, plot 7 was the Jiiore 
satisfactory one to take as a guide, and it showed 121 bushels 
of corn per acre with jjractically 7 cwt. per acre of stra\v. 
Mineral manures alone gave an increase of l^ bushels of corn 
and 2 cwd. of stravv. 

Sulphate of ammonia, without mineral mati tires, gave very 
variable results ; where (plot 2b) lime had liecn given as long 
ago as 1897 there was still a crop, though a hrwer one Uiaii on 
the uimiauured land, and now, for about tlie lirst time, the 
heavier application of lime (4 toms })ei' acre) on plot 2l)h 
sliowed superiority, giving 21 bushels more corn per acre 
rhan the iinmaiiured plot. The low yields on plots 2a, 5a, 8a, 
<'^b all show that lime is required when sulphate of ammonia 
is used, while the similar low yieUIs on plots 2aa, 2b, 8aa, 8bb 
indicate that the lime previously applied now reipiires 
renewing. On plot 5b alone, where 1 ton per acre of lime 
was given in 1905, i.s there an increase— one of bJ bushels of 
corn — over the un manured produce. 

Nitrate of soda gave markedly better results than sulphate 
"f ammonia,, tlie did'e fence in it§ favour, on plots such as .51) 
Jind 6 which are comparable, being rather over 1 J bushels. Even 
used by itself, without minerals, nitrate of soda at the rate of 
1 cwt. per acre (plot 3b) gave 7.i bushels, and at the rate of 
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Table I. — Continmm Groiving of Wheats 1917 
(41s/ Season), 

(Wheat ^own year after year on the same land, the manures being applied 

every year.) 

Stackyard Field— Produce per acre. 




Head com 

Tail 

com 


Plot 

Manures per acre 

No. of 
busb. 

Weight 

per 

bushel 

Weight 

chair. 

Ac. 

1 

Uamanured 

9-5 

Lb. 

560 

Lb. 

12 

C.q. 11>, 

5 3 e 

2a 

Sulphate of ammonia ( = 26 tb. am- 
monia) 

2-7 

66-0 

6 

1 1 13 

2aa 

As 2a, with 6 cwt, lime, Jan., 1905, 
repeated 1909, 1910 and 1911 . 

11-3 

65'5 

20 

6 2 25 

2b 

As 2a, with 2 tons lime, Dec., 1897 . 

7-5 

.56'5 

12 

7 2 26 

2bb 

As 2b, with 2 tons lime (repeated), 
Jan,, 1905 

150 

56-0 

24 

10 :i 4 

.Sa 

Nitrate of soda {=60 lb. ammonia) 

234 

620 

60 

12 3 1,5 

3b 

Nitrate of soda ( = 25 lb. ammonia} 

20-0 

.500 

80 

12 3 13 

i 

Mineral manures (superphosphate, 3 
cwt, ; sulphate of potash, J cwt) , 

13‘9 

64-0 

12 

8 3 13 

5a 

Mineral manures and sulphate of am- 
monia (=26 lb. ammonia) 

11-0 

66'2 

10 

6 2 10 

5b 

As oa, with 1 ton lime, Jan., 1906 . 

16-8 

58 '6 

10 

9 0 0 

6 

Mineral manures and nitrate of soda 
(=25 lb. ammonia). 

300 

662 

15 

18 0 27 

7 

Uamanured 

12-6 

68'6 

20 

6 3 22 

8a 

Mineral manures and (in alternate 
years) sulphate of ammonia ( = 50 lb. 
ammonia) 

20 

540 

4 

1 1 27 

8aa 

As 8a, with 10 cwt. lime, Jan., 1906 . 

60 

58-0 

6 

3 I 1.5 

8b 

Mineral manures, sulphate of ammonia 
( = 60 lb. ammonia) omitted (in 
alternate years) .... 

16 

.58 0 

8 

3 M 2 

8bb 

As 8b, with 10 cwt, lime, Jan., 1905 . 
Mineral , manures and (in alternate 
years) nitrate of soda ( = 50 lb. 
ammonia) 

7-5 

58’0 

8 

.5 0 .f 

9a 

28-6 

576 

14 

16 1 23 

9b 

Mineral manures, nitrate of soda 
(=60 lb. ammonia) omitted (in 
alternate years) .... 

16-6 

57 '7 

8 

') 1 15 

lOa 

Superphosphate 3 cwt., nitrate of soda 
(=25 lb. ammonia) 

23-9 

56-6 

10 

13 3 13 

10b 

llape dust (=25 lb, ammonia) . 

15-6 

57-6 

12 

9 0 5 

lla 

Sulphate of potash 1 cwt., nitrate of 
soda ( = 25 lb. ammonia) 

26 2 

57-2 

14 

15 2 9 

lib 

Farmyard manure (=100 « lb. am- 
monia) 

27-9 

1 57-2 

1 

14 

18 ] 
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Table IL — Continuous Croiving of BarUy^ 1917 
(41s/ Season), 


(Barley grown year after year on the same land, the manures being applied 
every year.) 

Stackyard Field— Produce per acre. 




Head 

corn 

Tail 





com 

Straw, 






Plot 

Manures per acre 

No. of 

Weight 

Jd 

chair, 

Ac. 



bu»h. 

per 

buBh. 





Lb. 

Lb. 

C. q. lb. 

1 

Unmanured 

17-2 

43-7 

34 

11 0 1 

2a 

Sulphate of ammonia (=25 lb. am- 






monia) 



4 

2 0 18 

2aa 

As 2a, with 6 cwt. lime, Mar,, 1S05, 






repeated 1909, 1910 and 1912. 

12‘6 

42-0 

20 

8 3 3 

2b 

As 2a, with 2 tons lime, Dec., 1897, 






repeated 1912 

12‘6 

430 

28 

11 2 9 

2bb 

As 2a, with 2 tons lime, Dec,, 1897, 






repeated Mar,, 1905 

16-9 

432 

28 

11 1 9 

3a 

Nitrate of soda (=50 lb. ammonia) , 

20'8 

43-1 

34 

12 3 19 

3b 

Nitrate of soda (=25 lb, ammonia) 

191 

43-2 

32 

11 1 22 

4a 

Mineral manures' .... 

18 5 

47'7 

20 

9 « 12 

4b 

As 4a, with 1 ton lime, 1915 

21-5 

46'2 

28 

11 3 24 

5a 

Mineral manures and sulphate of am- 






monia (= 25 lb, ammonia) 

4-4 

49-0 

4 

3 1 23 

5aa 

As 6a, with 1 ton lime, Mar., 1905, 






repeated 1916 

27-2 

49-0 

32 

14 0 3 

5b 

As 6a, with 2 tons lime, Dec,, 1897, 





i; 

repeated 1912 

Mineral manures and nitrate of soda 

21-2 

47-5 

28 

11 1 14 


(=26 lb. ammonia) .... 

24-7 

48’2 

32 

12 3 27 

7 

Unmanured 

14-.5 

47'7 

20 

8 0 8 

8a 

Mineral manures and (in alternate 






years) sulphate of ammonia (= 50 lb. 
ammonia) 

4-7 

490 

6 

3 0 7 

Saa . 

As 8a, with 2 tons lime, Dec., 1897, 






repeated 1912 

23-8 

48-7 

36 

12 2 22 

8b 

Mineral manures, sulphate of ammonia 






(=60 lb. ammonia) omitted (in 
alternate years) .... 




4 

1 3 1 

8bb 

As 8b, with 2 tons lime, Dec., 1897, 






repeated 1912 

21-4 

47-7 

32 

13 0 1 

da 

Mineral manures and (in alternate 






years) nitrate of soda (=50 lb. am- 
monia) 

26'7 

491 

28 

14 2 5 

db 

Mineral manures, nitrate of soda 

1 





(=60 lb. ammonia) omitted (in 
alternate years) .... 

16-3 

48-0 

20 

8 3 24 

10a 

Superphosphate 3 cwt., nitrate of soda 


48-7 

32 

13 1 18 


( = 25 lb. ammonia) 

24-5 

10b 

Rape dust (=26 lb. ammonia) . 

16*6 

48'7 

20 

9 2 26 

Ua 

Sulphate of potash 1 cwt., nitrate of 



30 

14 2 27 


6oda (=25 lb. ammonia) . 

25*G 

! 4K'7 

11b 

Farmyard manure ( = 100 lb. am- 


i 

1 J2_ 

18 0 13 


monia) 

26-7 

1 48’7 


1 Superphosphate 3 cwL flulphate ol potash ^ cwt. 
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2 cwt. per acre 11 bushels, of corn increase over no man me. 
With minerals, 1 cwt. of nitrate of soda produced (plot i)) 
30 bushels of corn with 18 cwt. of straw, this being a Bligluh- 
better crop than produced by 2 cwt. (plot 9a), and plot (> was 
indeed the highest yield of the whole series. Farm yard 
manure (plot 11b) gave only slightly lower produce and the 
most straws of all. It was much superior this season to rape 
dust (plot 10b), though previously there had been but small 
differences between these. 

Lastly, as between 10a and 11a, the application of potasli 
without phosphates produced 2‘3 bushels more corn than did 
the phosphate Avithout potash. 

The grain wa.s valued, as usual, by Mr. T. Smith, junr., of 
Bedford. The best samples were those from plots oa, iib, and 7, 
and the worst came from 2aa, 2b, 2bb, and 3a. Only the 
former were of fair average quality for the season. 

The amount of tail corn was greater than usual owing to 
the corn sprouting through the bad weather at harvest time. 
Tlie produce of plots 3a and 3b (nitrate of soda) happened to 
be at the top of the stack, and so experienced this the more. 

Continuous Growing of Barley {Stackyard Fikia)) 
1917 (41sT Season). 

The principal field operations were carried out as follows : — 

1917, April 9 — Farmyard manure applied (plot 11b) 

8 tons 5 cwt. 1 qr. 101b. per acre ; contain (‘d 
nitrogen ’444 per cent. 

„ April 23 — “ Chevalier ” barley drilled, 9 pecks 
per acre ; mineral manures sown same day. , 

„ May 11 — Rape dust applied (plot 10b) 448 lb. 
per acre ; contained nitrogen 4-60 per cent. 

,, May 18 — Nitrogenous top-dressings (first dress- 
ings) applied. 

,, June 6 — Nitrogenous top-dressings (second dress- 
ings) applied. 

,, Sept. 7 — Barley cut. 

„ Sept. 15 — Barley carted. 

„ Oct. 3 — Barley threshed. 

„ Nov. 5 and 6 — Corn dressed and weighed. 

1918, Jan. 14 — Corn valued. 

It may be noticed that, as compared with that used earlier 
in the season for the wheat cro]% the farmyard manure here 
applied was nearly twice the weight, it being so much poorer 
in nitrogen. This was largely due to the heap having had snow 
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lying on it, this then melting and' soaking through the iiuiss. 
This matter, with the comparative analyses, is referred to 
ill “Occasional Notes,” No. il, January, 1918. All things 
considered, the barley did very fairly, the ci'op being *a 
better one than in 1916 or 1915, and being onlv slightly 
below that of 1911. 

The harvest results are given in Table II., page 22:1. 

The un manured produce is best represented by plot 1, the 
duplicate (plot 7) having been subject to much surface washing. 
It amounted to just over 17 bushels of corn and 11 cwt. of 
straw per acre, the yield of this plot in 1911 having been 
I7'<S bushels of corn. 

Mineral manures alone added 1^ bushels, but with the 
aiMition of lime as well (plot lb) an increase of 1^ bushelH of 
corn was obtained. 

The superiority of nitrate of soda to sulphate of ammonia 
shown this year with wheat was not brought out in tlie case of 
the barley crop ; indeed, nitrate of soda, used by itself, gave 
but small increase over the untreated plot. There was the 
usual failure with sulphate of ammonia used without lime 
(plots 2a, 5a, 8a, 8b). One ton of lime per acre (plot 2aa) 
proved insufficient, but 2 tons (plot 5aa) gave with sulphate of 
ammonia and minerals the highest yield of the whole series, 
viz. 27*2 bushels. The desirability of using mineral manures 
with lime and sulphate of ammonia was shown in the com- 
parison of plots 5b and 2b, but doubling the amount of aulphate 
of ammonia did not give a paying return (compare plots 5b, 
8aa). 

Nitrate of soda, as stated, did not do well alone, 1 cwt. per 
acre (plot .^b) only giving 2 bushels more corn than the 
unmanured plot, and double the amount of nitrate of sotia 
only adding another 2 bushels. Along with mineral manures, 
however, nitrate of soda did quite well (plots 6 and 9a), while 
the omission of the nitrate for a single year (plot 9b) brought 
the crop down to the nnmanured produce. 

As between phosphates and potash there was 1 bushel of 
corn in favour of the inclusion of potash (plots 10a, 11a). 

Farmyard manure gave the second highest yield of the 
J^eason, viz. 26*7 bushels of corn and the most straw (18 cwt.), 
this being markedly superior to the rape dust yield (plot 10b), 
this latter being very disappointing. 

The corn was badly matured, and none of the samples were 
at all good, even for the season, so that detailed notes of them 
are not called for. The worst of all were those wliere nitro- 
genous manures had been used by themselves. On a basis of 
t'8s. per quarter, the beat samples were priced at 625, only, the 
worst at 60,9. 

VOL. 78 
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Rotation Experiments.— The Unexhausted Manurial 
Value op Corn and Cake {Stackyard Field), 
Series G. 1914, Swedes, fed on by Sheep with Cake and Cora 
respectivdy \ 1915, Barley \ 1916, Green Crop {Rape\' 
1917, Wheat, 

The rape crop of 1916, which was a fair one, was fed on tljo 
land by sheep, September 6 — 18, the land being subsequemly 
prepared for wheat. On October 24, 25, 1916, “ Red Standarib’ 
wheat was drilled at the rate of 2 bushels per acre, and came 
up well. Throughout the season it did only fairly, and was 
not equal to the continuously-grown wheat in the same tiehi. 
the straw being distinctly short. The crop was cut on 
August 24, 1917, and carted on September 11, the corn 
being threshed on December 4. 

The harvest results are given in Table III. 


Table III.— Rotation Experiment — the Unexhausted Manu- 
rial Valve of Cake and Corn, Series G {Stackyard 
Field) 1917 — Wheat after Green Crop. 

Produce per acre. 




Head corn 

1 corn 

Straw, 

Plot 


Weight 

■ 

Weight; 

Bosh. ' per .Weight 
hush. ! 

chaff, 

&c. 

1 

Coni-ftid Plot 

Lh. 

1,021 

! Lb. 1 Lh, 
17 0 i 60-1 ‘ 104 

C. q. lb 
12 2 7 

2 

Cake- fed Plot 

977 

]6'3 1 60'0 i 94 

1 1 

11 3 9 


Vnlue of 
rorn per 
qiirirter 
on biiMB 
of 74*. 6ii. 


s. d. 

74 0 
74 6 


The crop, it will be seen, was poor and not 4 bushels per 
acre more than tliat given by the unmanured plot in die 
continuous series. Moreover, there was no apparent advantage 
either in corn or straw from the cake-feeding as over the corn- 
feeding, a result similar to that obtained on the same land w’idi 
barley in 1915. The swede crop of 1914, too, had been no 
greater on the cake-fed plot, and, altogether, no evidence inis 
been adduced, in this rotation, to justify in practice tlir 
generally accepted superiority of cake-feeding to corn-feeding 
on land of this light sandy loam character. 

Series D , — Second Rotation. 1916, Swedes, fed on by Sheep 
with Corn and Cake respectively ; 1917, Barley. 

The swede crop of 1916 \Yas, to the extent of 12 tons per 
acre, fed on the land by sheep with corn and cake respectively 
(8 cwt. per acre), the land thereafter ploughed, and Chevalier 
barley at the rate of 8 pecks per acre was drilled on April 21, 
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1917. The crop was a better one comparatively than the wheat 
one on Series C. It was cut on September 3, carted September 
D— II, and threshed December 5. The results are given in 
Table IV. 

TABiiE lY .—Rotation Experiment— the Unexhausted Manu- 
rial Value of Cake and Corn. Series I) (Stackuard 
Field), 1917. Barley— after Swedes fed on. 

Produce per acre. 


Plot Crop 


1 Cora-fed Plot 

2 Cake-fod Plot 


Here, once again, the corn-feeding has produced a crop 
somewhat superior to the cake-feeding as regards corn, thougli 
(lie straw was less. A similar result had been found on this 
land with the barley crop of 1913. The corn was repoided as 
being well-grown and well-matured. 

It is clear from the foregoing that, so far as regards the soil 
of Stackyard Field, the supposed superiority of cake-feeding to 
corn-feeding on the land has not been brought out. The 
experiments on this subject have now i)een conducted suffi- 
ciently long to justify this conclusion being drawn. Now 
and again it has happened that the barley crop immediately 
following the cake-feeding has proved itself better than that 
from corn-feeding, but this has by no means always been the 
case, as, e.g. in 1917, and previously in 1913. Further, taking 
into account all the four crops grown during the several 
rotations through which the experiments have proceeded, 
there has been nothing like the increase on the cake-fed 
land which would be represented by the difference of 
unexhausted maniirial value between cake and corn as set 
"Ut ill the recognised Tables of Valuation. 

This does not mean necessarily that the Tables are wrong, 
hut it does throw great doubt on the universality of their 
itpplication, and points to the desirability of extending these 
experiments to land of a different class to that of Woburn, 

(tRerx- Manuring Experiments, 

(a) Stackyard Field. Series A, 

The land was ploughed and cultivated after the Wheat Crop 
of 1916, and green crops were drilled as follows : — 


Tail 

corn 


^Weight Bush. 

- 

; Lb. 

, ! 1,39S 27'0 

. ; 1,262 24A 


[Weight j 

per Weight! 
bush. ! 


“I Straw, 

I chaff, iko, 


Lh. ' 
51'8 ! 
5i’6 ; 


Lb. 

216 

218 


Value of 
corn per 
; quarter 

I on 

’ basis of 
: ilHi. 


q. lb. 
3 11 
3 14 
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May 10, 1917, plot 1, spring tares, 2 j^ushels per acre ; June 2, 
plot 2, rape, 5 lbs. per acre, and plot 3, mustard, 1 peck per acre. 
The rape was much attacked by “ fly,” but ultimately recovereJ : 
the other two crops did well, though, owing to the season, it 
was not possible to grow a second crop of either. Sheep, having 
also 1^ cwt, per acre of cake (half linseed cake, half cotton 
cake), fed off the mustard, July 17 — 24, then the tares, July 
21 — August 1, and, lastly, the rape, August 13—16, in each case 
with cake as above. Wheat will follow as the crop of 1918. 

(?>) Lansome Field. 

After the green crops of 1916 the land was ploughed for 
wheat, and, on October 24, 1916, ‘‘Red Standard " wheat, at the 
rate of 2 bushels per acre, was drilled. The crop was a very 
poor and weak one and there was great difficulty in keeping the 
land clean. Accordingly only the lower plots, 2, 4 and 6 were 
weighed. The wheat crop was cut on August 25, 1917, and 
threshed on October 2, the results being given in Table V. 

Table V .-^Green-Manuring Experiment (Lamome Field). 


Produce of Wheat per acre, 1917 — after Green Crops, 




Head corn 

1 Tail ] 
com ' 


Value of 

P]ot 

Manuring 
in ]916 

Weight 

Bush. 

Weight 
per ' 
bushel 

Weight 

Straw, 
chaff, &c. 

corn per 
quarter 
on basis 
of 74*. M, 

2 ^ 

TarcR ploughed In, 
with lime 

Lb. 

570 

10-1 

' Lb. 
u6'6 

Lb. 

1,8 

0. q. lb. 1 
7 3 0 ! 

». (i. 
72 0 

1 

Rape ploughed iu, 
with lime 

582 

10-3 

' 56-, 5 ■ j 

9 

6,^ 2 4 

72 n 

6 

Mustard ploughed 
in, with lime 

564 

10'6 

! B3-0 ' 

7 1 

70 C 


The smallness of the yields I’enders the experiment this 
season of but little value, and it is clear that some change lunet 
be introduced into the plan of cultivation. 

By the constant growing of the green crops the soil has 
become too open, and the green crops, though they have added 
nitrogen to the soil, do not seem able to pass it on to the corn 
crop. There is, consequently, little in the results of this year 
on which to base any conclusion, though it is noticeable that 
mustard has produced decidedly the most straw with as many 
bushels of corn as the tares or rape. 
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iNFLTJENCli OP MAGNESIA ON WHEAT. 

{LAxsome Field). 

In 1915 there had been an experiment in this field, <me plot 
of land, sV^h acre in extent, being left untreated, and an 
adjoining one treated with Magtiesia at the rate of 1 tons per 
acre, the Magnesia- treated plot then yielding nearly 7 buBhels 
more wheat and 4J cwt. more straw per acre than tlie untreated. 
These two plots were kept under obseiwation in 1917, and 
a fi*esh one was added to which again 4 tons of Magnesia per 
acre wore given. Wheat (“Red Standard”) wan drilled on 
October 24, 1916, and top-dressed in Maj^ 1917 with a little 
sulphate of ammonia. Magnesia was applied on Marcli 24, 
1917. The crops, like the green-manuring ones in this field, 
wore very poor, bnt showed a decided benefit from the appli- 
cation of Magnesia, whether put on in 1915 or freshly in 1917. 
The increase in the straw yield is specially notable. The i-esults 
are given in Table VI. 

Table YI. — Magnesia on Wheat, 1917 {Lan^ome Field). 


Produce per acre. 




Tail 


Value of 




corn 

Straw. 

corn per 
quarter 

Plot Treatment. 


Weight: 


chaff, Ac. 

on 


I Weight 

I Bush, j per 
bushel . 

Weight. 




i 

1 Lb. 

I Lb. 

Lb. 

0. q. lb. ■ 

i. d. 

1 Without magnesia i 

380 

6'5 58 0 

10 

8 3 15 ; 

74 0 

2 Witli magnesia 

570 

10-2 ; 56 0 , 

15 

8 2 18 

72 0 

(i tons per acre ' 
applied Hi 15) ; 
With magnesia . ' 

590 

10'2 . 58'0 ! 

10 

14 1 14 

73 0 

(4 tons per acre 






applied 1917} ^ 







GRASS EXPERIMENTS. 

1. Broad Mead, 1917. 

(a) Improvement of Old Pasture. 

(5) Varieties of Lime. 

(c) Different Forms of Lime. 

The demand for a large supply of liay led to Broad Mead 
being hayed again, for the third year in succession, and, accord- 
ingly, a further set of results is available in the above 
experiments. No fresh applications of lime or manure were 
given, but the plots were all chain-harrowed in February, 1917, 
The grass was cut July 2 — 5,’ and the bay carted in good 
condition July 4—7. The results are set out in the three 
Tables VIL, VUl. andilX. 



230 


The Wobum Field Ejuperiments, 1917 . 


Table VII . — Improvement of Old Pasture {Broad Mead). 



Produce of Hay per acre, 1917. 


Plot 

1 

Manuring per acre in 1913 

Weig'ht of 
hay per acre 

1 ; 

j Basic slag 10 Q’ty!. . . ... . . 1 

( Nitrate of potash 1 cwt, . . ’ . . . j 

T. c. q. lb 
1 5 1 i) 


J Mineral superphosphate 5 cwt 1 

13 2 0 

17 3 0 

2 j 

3 

1 Sulphate of potash 1 cwt ) 

J Basic slag 10 cwt ] 

( Sulphate of potash 1 cwt. j 

4 I 

No manure 

{ Lime followed (in 1913) by— 1 

14 2 0 

5 

1 Superphosphate 3 cwt i 

( Sulphate of potash 1 cwt. . , , .) 

12 0 0 

6 

Bung 12 tons 

1 11 3 0 

1 


Table VIII. — Varieties of Lime on Grass Land {B7vad 
Mead). 

Produce of Hay per acre, 1917. 

riot ; l.ime applied in 1910 and again in 1910^ ' 'Weight, of hay per acre 


1 T. c. q. lb. 

1 : Buxton lime 1 7 1 0 

2 ! Clialk lime j 1 6 3 0 

3 j Magnesian lime . . . . i 1 7 0 0 

4 I Xo lime I I 1 3 0 

n \ Lias lime 1 6 0 0 

6 I Oolite lime . 1 . . . : 1 .o 3 0 


1 Two tons per acre in each case 

Table IX. — Different Foimis of Lwie on Grass Land 
{Broad Mead). 

Weights of Hay per acre, in 1917. 

riot I Lime applied, 19131 'Weight of hay per acre 

i T. c. q. 111 . 

1 I Lump lime 18 2 0 

2 Ground lime j 1 5 1 0 

3 I lime 13 3 0 

4 Ground limestone , . . . 1 10 0 0 

0 I Ground chalk . , , . Ill 2 0 

' i 

1 2 O 3 . per acre (independently of carnage, cartage, &c.), was spent on each plot for the 
lime used. 

The hay crop of 1917 was small as compat-ed with tie 
exceptionally good one of 19 ill, when, in several cases, over 
tw^o tons per acre of hay were obtained on this field, and in 
one case 2!tonB:8 cwt. 
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III the (a) series (Table VII.) the dung plot (()) gave, as 
usual, the highest return. The other results were uuich on 
the lines of 1915 and 1916, the best of these being Plot 3 (basic 
slag and sulphate of potash). 

In the (5) series (Table VIII.) all the applications of lime 
(renewed in 1916) produced increase of crop, tlie greatest being 
with Buxton lime (plot 1), and the next best with magnesian 
lime (plot 3), chalk lime (plot 2) giving practically as much, 
and lime and oolite lime (plots 5 and 6) but little less. The 
results generally, as compared with tlie control plot, were more 
marked than in previous years. 

In series (c) (Table IX.) again the un limed plot (3) gave the 
lowest yield of hay, the highest produce being from the use 
of ground chalk (plot 5) and ground limestone (plot 4), both 
showing a marked increase on the unlimed plot, 

2. Charity Farm— Westbrook Field, 1917. 

Plot 1 (always mown) and plot 2 (alternately grazed and 
mown) were made into hay in 1917. The plots were chain- 
harrowed in May, the grass cut July 12 — 16, and the hay carted 
July IG — 19. The weights of hay obtained are given in 
Table X. 

[’able X. — Gt'os^ Experiment. Charity Farm^ Wedh'ook 
Field, 


plot Produce of hay per acre, 1917 

I T. e. q. Ih. 

1 Always h.T.yed : 1 4 3 U 

2 Alternately hayed and grazed . . , , j 1 .'l 3 0 


Samples of the hay from these plots were submitted for 
iiotanical examination to Prof. Bitfen who i-eported that, 
Jotanically, there was but little difference between the 
bei‘bage of the plots. 


Rainfall at Woburn Experimental Station, 1916-17. 
(292 ft, above sea level.) 

No. of days No. of days 

with '01 in. with ’01 in 


1916. 

Total 

Inches 

or more : 
recorded 

March , 

Total 

Inches 

1'56 

or more 
recorded 
20 

October 

. 267 

22 

April . 

1-46 

14 

November . 

, 3'00 

12 

May , 

196 

s 

December . 

. 2-60 

14 

June . 

2 '60 

9 

1917. 


1 

July . 

347 

9 

■lanuary 

1'45 

18 

August 

6'65 

22 

February . 

. ’88 

10 

September . 

1-95 

11 



Total . 

29-25 

170 
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POT-CULTURE EXPERIMENTS, 1917. 

I. The Hills' Experiments— The influence of Barium 
Gompounds on Wheat, 

The work decided on for ]917 was to test the inflaenc^* of 
compounds of barium, this being an clement not preYiouslr 
studied at Woburn. The compounds^ selected were the 
coiiiiiioner ones, viz., the sulphate, carbonate, hydrate, nitrate, 
and chloride. Of the two first-named and the nitrate, tht* 
anhydrous salts were used, the hydrate with eight molecules of 
water and the chloride with twm. The quantities employed 
were, in terms of the element baifium, TO per cent, and *20 per 
cent, respectively in each case, except that with the chloride 
the smaller amount of '05 per cent, was also used, since, (hough 
little was known as to the efi'ect of barium salts, it might be 
expected that, if any salt proved hurtful, the chloride would. 
The applications were given, as usual, as percentages of the soil 
after fine grinding and intimate mixing of the several applica- 
tions with the soil. The *10 per cent, application, it may be 
said, was equivalent to a dressing of from \ \ tons to 2|tonH ])or 
acre, acct)rding to the different compounds used. The !soil 
employed was that from Great Hill, and was a light sandy 
loam. 

Each application was in duplicate, the pots being prepared 
early in December, .1916, and wheat (“ Square Head’s Master ) 
being sown December 19. 

Germination was satisfactory and regular in the case of the 
control, sulphate, carbonate, and hydrate of barium pots, bat 
with the nitrate ones began an irregularity extending more 
or less to all the nitrate and the chloride pots, this being more 
accentuated with the heavier dressings. 

While the former applications had, by January 13, 191 1 . 
produced 9—11 plants out of 17 seeds sown, the first plants in 
the nitrate pots did not appear until that day with the lighier 
(TO per cent.) application, and not until February 15 with the 
heavier (‘20 per cent.). Ultimately 11 plants were obtained 
with the former, but 3 only with the latter. 

In the case of the chloride there was retardation at 
with ‘05 per cent., though ultimately all 12 plants came up: 
with TO per cent, nothing came until January 21, thougb 
ultimately there were 10 plants in each pot ; with ‘20 per cent, 
in one pot 4 plants came, and in the duplicate 7, all after inucli 
retardation. All gaps were* filled up by resowing, hut ibe 
general results were unaffected; 

From this it is clear that, in the case of barium compounds, 
the sulphate, carbonate, and hydrate are aU without effect on 
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gtMiiiination, but that the nitrate aiul chloride alike act 
injuriously, as small a quantity as -05 per cent, of barium in 
tbVse forms retarding germination, and ’1(1 per cent, and more 
proving injurious to growth. 

'Idle above appearances were maintained pretty well all 
through, the control pot, sulphate, carbonate, and hydrate ones 
being all much alike, while the weaker plants of tlie nitrate ami 
cliloridc series went from bad to worse. Thinning was done on 
April 24, the wheat came into ear June 14, and was ripe about 
August 10.. 

In the nitrate series there were, with the TO per cent. 
a})plication, only 8 plants out of 24 possible, while with the 
•20 per cent, dressing the few plants that appeared all died olf 
entirely. 

As compared with similar experiments with other salts, e,g. 
copi)cr salts in 1914, it is somewhat remarkable that the forcing 
power of the nitrate did not seem to counteract the toxic effect 
of the element. 

With barium chloride, the lowest amount (’05 per cent.), 
while retarding the germination at first, gave ultimately plajits 
as good as the control ones ; *10 per cent, gave a dec ideally 
reduced crop, and the heaviest dressing (■20 per cent.) hardly 
any crop at all, the injury here being very marked. 

Table XI. gives the harvest results, and the relative 
apjiearances of the crops are shown well in Figs. 1 and 2. 

Tiie roots of the several sets were subsequently examined, 
t)ut showed no marked dillerences of character. 

Table XI. — Barium Compounds on Wheats 1917. 




Corn 

Straw 

treatment . 


100 

100 

rium sulphate containing 

■10 per cent, barium . 


104-0 

•20 „ „ , . 

lOfi-0 

101-8 

carbonate „ 

■10 „ „ . . 

11. V3 

110-8 


■20 

l0r>-8 

103-6 

hydrate 

■10 

! 127^0 

131-0 

■20 „ . 

1 108-4 

131-1 

nitrate „ 

■10 

a8-7 , 

81-4 

chloride 

■20 .. , 
■O.'j . 

1 1155 

104-4 


■10 

! 85-3 ' 

81-9 


■20 

I'O 

2-0 


The differences in results are not sufficiently definite in 
the ease of the sulphate, carbonate, or hydrate to draw any 
Tear conclusions, though there would seem to be a slightly 
^•hmilating-effect,- more especially in the straw. 
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Witli the nitrate, however, a markedly injurious effect wag 
shown, *10 per cent, injuring the crop and *20 per cent, 
destroying it altogether. With the chloride *05 per cent, of 
hariiiin did neither harm nor good, *10 per cent, gave a decidedlv 
reduced crop, and *20 per cent, practically destroyed it. 

The following general conclusions may accordingly be 
drawn : — 

1. That barium in the form of sulphate, carbonate, or 
hydrate is, when used up to *20 per cent, of barium, harmless, 
and, possibly, slightly stimulating in nature. 

2. That barium used as nitrate is injurious at the rate of 
*10 per cent, of barium, and, if used stronger, will destroy the 
crop altogether. 

3. That barium used as chloride is harmless if not exceeding 
*05 per cent, barium, but in amounts greater than this is toxic, 
and in excess will destroy the crop. 

II. Experiments on Acid SoiU~the relative influence of Caustk 
Lime and Carbonate of Lime. Wheat. Second year., 1917. 

The general plan of this experiment — commenced in 191 b— 
was given in last year’s Report (vol. 77, 1916, pp, 257-8). 
The work was now carried on for the second year, no further 
applications being given, but wheat merely resown. The soil 
is the acid one of plot 2a of the continuous wheat series in 
Stackyard Field, where sulphate of ammonia alone had been 
used for many years. The applications were of lime and 
carbonate of lime respectively at rates of 1 ton, 2 tons, 3 tons 
and 4 tons per acre of lime or its equivalent in carbonate of 
lime. After the crop of 1916 the soil was taken out of (he 
pots, the roots removed, the soil sieved and replaced, and 
wheat sown early in December, 1916. Germination was 
satisfactory even on the control pots to which no lime liad 
been given, but the' crop suffered much from the severe 
weather of Januarj*, February and March, 1917. Sulphate of 
ammonia at the rate of 1 cwt. per acre (as in the held) was 
given to all on May 16 ; this, it should be mentioned, was not 
done in the 1916 experiments. 

As usual, the control sets (no lime), though coming up well, 
made little progress, and were very poor and short. The 
2 tons, 3 tons and 4 tons of lime all were better than the 
1 ton in the earlier stages, but, later on, as the lime application 
increased, the crop was shortened in length but became more 
leafy. The corn was ripe by August 13, and the appearances 
are well shown in Fig. 3, the harvest results being set out in 
Table XIL 

The experiment (with carbonate of limo in place of caustic 
lime was similarly conducted, and much the same appearancea 
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were observed, the heavier applications giving crops reduced 
ill length but more leafy. The main point of difference was 
that ill no case was the crop with carbonate of lime as good as 
the corresponding one with caustic lime. Fig. 1 shows the 
growing crops, and Table XII. gives the weighings along with 
those from the use of lime itself. Spurry— thougli allowed to 
grow— never came to much, and was not prominent as in 1916. 

The gradual shortening of length of straw with increase of 
lime or carbonate of lime will be noticed from i'able XII., this 
being more marked than in 1916. As regards yield, with’ lime 
the results were just the same as in 1916, 3 ions giving the 
best return both of corn and straw, this falling off slightly 
with the 1 tons application. With carbonate of lime, however, 
the yields were progressive as the applications increased. 
Practically, therefore, the results of 1916 were fully confirmed 
by those of 1917, showing that 1 ton ol caustic lime or of the 
erpiivalent of this as carbonate of lime was insulhcient, and 
that 3 tons per acre of lime or the equivalent of 4 tons of lime 
applied as carbonate of lime gave the best return, 4 tons of 
caustic lime being somewhat excessive. 

The gradual increase in the percentage of nitrogen in the 
grain as more lime was given \va8, as in 1916, again noticeable. 

Table XII. — Lime and Carbonate of Lime on Add Soii^ 1917. 

Leo^nh ; Length ' of 



Ear 

Straw 

Corn 

Straw 

gPB in 
b'rain 

I'll treated 

Inches 





■43 

7’3 

•23 

1’4’) 

2-58 

Lime (CaO) 1 too per acre , 

2-(i6 

28-1 

217 

26'<»0 

1-97 

,, 2 tons . 

276 

241 

39 9 

o7-30 

2-42 

,, it . 

2 71 

22 '3 

43'3 

fia-O.") 

2-73 

4 „ , 

2'C3 

19-6 

39-4 

6173 I 

277 

Carbonate of lime — 1 ton lime per acre 

2’65 ■ 

25-4 i 

IH'9 

2;V10 ; 

2-23 

„ tons ,, 

272 i 

22-4 ; 

28-5 

36-90 

2-64 

■ - ,, M 

273 I 

20-0 ^ 

34 ‘2 

487(1 I 

270 


2-61 ^ 

19-3 : 

34-6 

.o3'45 1 

270 


III. Felspar as a source of Potash, 

(a) On Red Clover. Second Fmr, 1917. 

As stated ih last year’s report (Vol. 77, 1916, p. 257) the 
experiments conducted in 1916 with Felspar proved no more 
promising than those of earlier .years, thougli a fresh crop, reri 
clover, was tried. Up to then, however, the effects had only 
been tried on the crop of the year of the application of the 
felspar. It was now thought well to see whether, if the felspar 
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were allowed to remain in the soil for a second year, it might 
not show some influence. Red clover having been grown in 
1916, then showing, as stated, no differences from the use of 
felspar, it was decided to retain the pots as they were, and suw 
a secoml crop of red clover. No further application of felep:ir 
was given, and the only change made was that a little suptM- 
phosphate was added to each pot. The different forms of 
application are set out in Table XIII., and were the same as 
in 1916. 

The soil used was from Great Hill, a liglit sandy loam 
containing -21 per cent, of potash (KjO). The felspar containi’d 
8’5 per cent, of potash, and was very finely ground. 

The old clover plants of 1916 were removed, the surface 
soil stirred, and red clover sown on April 16, 1917. A good 
plant was obtained, and until July there were no diflerencos id 
be seen. Then, however, the pots to which felspar or potash 
salts had been applied began to show marked superiority ovei- 
tlie untreated. The crop was cut on July 26, and was tlimi 
allowed to go on growing, a second cut being taken on October 5. 
Between these dates, nnfortunately, continuance of wet^veaiher 
obliged the keeping of the pots under cover, and many of the 
plants suffered, and the crop got uneven. Consequently tlie 
weighings of the second crop are not so satisfactory or reliable 
as those of the first crop. Still, it is thought better to give the 
results of both first and second crops, more especial!}" as they 
both tend in the same direction. These results are given in 
Table XIII., and, for purposes of better comparison, they are 
stated ill terms of the dry matter obtained in each crop. 


IAble Xlll.—Felfipar on Eed Glover. Second year^ 1917. 


1 . 

2 . 

:t 

4. 

(p. 


Trcatrueut 


No treutiiiont , 

Folftpar 10 cwt. per acre 

t Felspar 10 

1 CommoTi 
( salt 2 

] Common 
I salt 2 

j Felspar 10 

1 Lime 6 

Lime 5 ,, 

I Sulphate of potash contain- 
■1 itig the same potash as 
i in 10 cwts. felspar, 



First crop 

Second crop 

First and second 
crops 

Total 

dry 

matter 

Per- 
centage 
of un- 
treated 

Total 

dry 

matter 

Per- 
centage 
of un- 
treated 

Total 

dry 

matter 

Per- 
centage 
of un- 
treated 

Grms, 

51-71 

70-98 

100 

137-2 

G rms. 
27-23 
29 01 

100 

lOG'o 

Grms. 

78-97 

99-99 

lou 

12d6 

70-44 

ISi'.-l 

30-62 

112-4 

101-06' 

128" 

49 38 

95-4 ' 

26-27 

■ 96-4 

76-66 i 

1 ; 

95-> 

72-94 

1 141-0 

34-87 

^ 128-0 1 

107-81 

1 I36-:1 

55-1 0‘ 

! 1065 

25-96 

1 95-3 

81-06 

102 6 

71-01 

137-2 

37-52 

137-8 

108-63 

137 1 
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From these figures it will l)e seen that m every case of the 
application of felspar, whether used alone or with salt or with 
lime, there was an increase of yield, this ranging from 2G to 
:i6 per cent.; also that the. increase was not nnic-li less than that 
obtained from using sulpliate of potasli containing thr same 
amount of potash as the felspar (8‘;) per cent.). Further, the 
comparison of Nos. 4 and 6 with the rest showed that the 
increases obtained were not the result of using the salt or the 
lime, these when used alone showing practically no benetit. 
On the whole, the mixing of lime with felspar answen-d best. 

It would, accordingly, appear that the felspar, tliongli it 
failed to show any result in the first year of its anplicaiion. yet 
if left for a second year seemed then to eomo into acti<in. and 
to produce a beneficial result on a soil pour in potash. 

(h) On Mustard and Barley. First Year., 1917. 

Simultaneously with the foregoing, two other series of 
e.xperiinentB with felspar were tried, the crops Iteing respectively 
mustard and barley. In these the same felspar, bnt in larger 
amount, viz., at the rate of 1 ton per acre, was used. Also there 
was some alteration in the combinations with the felspar, lime 
])eing again employed, but sulphate of soda and siil})liate of 
magnesia were used in place of common salt. These new sets, 
it will be borne in mind, were with felspar in its year of 
application. 

It is unnecessary to set out the results in detail, for it is 
sufficient to say that with iieitliei' crop, nor with felspar in any 
form of combination, was there any benefit shown, the results 
not differing from one another by more than what is attributable 
to experimental error. In short, the earlier results obtained in 
these experiments with felspar were exactly confirmed, and 
showed that in its first year of application felspar exercises no 
benefit. These two series will be allowed to go on for another 
year, in order to see whether tlie felspar shows, as with the red 
clover, any beneficial result in the semnd year. 

lY. Experiments on Niirolim and JJinjandinmide. 

In the Report for 191li is given an account of experiments 
eomlucted then on the use of ordinary ami of " granular 
nifrolim on wheat (this granular nitrolim containing 70 per 
ceid. of its nitrogen as dicyan diauiide), and also of dicyaiidia- 
uiide itself, a body known to be sometijnes present in nitrolim 
and believed to be of harmful nature. The general results 
then were that the ordinary nitrolim did, on tln^ whole, the 
best, and that though dicyandiamide, used by itself, was not 
as successful as the other two materials, yet, with the wheat 
crop, it could not be said tliat any marked hai nd’ul ellect from 
its application was shown. 
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It was considered desirable, however, to rei)eat the experi- 
ment in 11U7, and this was done, barley being now taken in 
place of wheat, and also a mustard crop was grown, as it Ims 
been stated by some that dicyandiamide, while not markeiiiy 
toxic to cereals, is so to mustard. In 1916 the three materials 
were used at the rates of 1 cwt. and 2 cwt. per acre, alike 
before sowing, at sowing, and subsequently as top-dressings. 
In 1917 the experiments w^ere confined to application at sowing 
and to top-dressing, but the amounts of nach rriaterial used were 
in some cases extended to 1 cwt., 2 cwt., and 3 cwt. per acn-. 
The soil used was the same as that employed in 1916, ami in 
each pot was given superphosphate at the rate of 4 cwt. ])ei' 
acre and sulphate of potash at that of 2 cwt. per acre, Iheso 
being mixed intimately with the soil. The nitrolims used wen- 
the same as in 1916, viz. : — 

Ordinary nitrolim . containing 17 91) ptr cent, of nitrogen 

Grnniilar iiitrolim ... 1 1'oS 

Dicyandiamide (yd'r> per cent, pure) ,, t54'2(> 

The dicyandiamide was applied in amount to give the 
equivalent of the nitrogen in the granular nitroliin, 1 cwt. 
per acre of the latter being equivalejit to '23 cwt. per acre of 
dicyandiamide. All the experiments were carried out in 
duplicate. 

(a) Barley. 

This series was started on April 6, 1917, the nitrolini, &c. 
where used at time of sowing, being mixed with the top 4 lb. 
of soil, and being limited to 1 cwt. per acre. The barley 
germinated well, all the 12 seeds sown coming up in each case : 
these were subsequently singled to 6, 

The top-dressings, where applied, were given on May 24. 
after singling of the plants. They were, as before, limited to 
1 cwt. per acre. 

The first observation to be noted was that when the plants 
were about a fortnight old those which had had granular 
nitrolim or dicyandiamide at sowing began to show signs of 
withering at the leaf tips, though the plant’s growth did noi 
seem to be affected. This was not the case with the ordinary 
nitrolim, which at no time showed this effect, but pushed the 
plants on at once beyond the control plants. The granular 
nitrolim also showed superiority, though not so marked, to the 
controls, but the dicyandiamide at no time did this. 

In the top-dressing series the applications were given, of 
course, on the surface, on May^ 24. In every case the leaves 
were, to some extent, injured. With the ordinary nitrolim 
this was confined to the leaves near the surface of the soil oi' 
those which the nitrolim had actually touched, and, after these 
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lia<i shrivelled up, the plants showed no t’urrhei- sign of injury, 
hut with the granular nitrolim and dicyandiainide applications 
the injury showed itself at the leaf tips of all the plants more 
ov less, and so continued to the end. The era]) was cut on 
August 17. The weights of corn and straw obtained are given 
in Table XIV. 

Table X.IV— Ordinary/ and Granular Nitrolim and 
DLcya7idiamide on Barley, 1917. 

I Applied al sowing 

Per- 
ce ntau'e 

l)I Ull- 

irenred 

j Grms. i Gnns. 

riitreatcd . . ; U'5.o ’ TOO 14-43 100 

OiUinai'v nitrolim, ; ' 

1 fwr. poT acre . 19-43’ 138-5 21-30 147-1 

Granular nitrulim, 

1 cwt. per aero . Ifi-fiO | 118-,3 15-90 109-8 
LicyaiifliainiJe - 

1 cwt. granular 

nitrolim per acre . : 14-75 105-1 12-70 | 87-7 

rntreat&ltdiiplicatei- — — : 

Tiiese results were very coiiBistent, the several duplicates 
agreeing well. The general conclusion to be formed is that 
the ordinary nitrolim, as in 19 Id, was superior to the 
particular lot of granular nitrolim used (this containing, it 
will 1)0 remembered, 70 per cent, of its nitrogen as dicyandia- 
iiiide) and to the dicyandiainide itself. The results were now 
more marked in (his direction than in 191ll, the ordinary 
ni troll Ml doing better and the granular worse than then. 
While the increases with ordinary nitrolim, alike in corn 
and straw, and whether applied at sowing or top-dressed, 
were satisfactory, the granular nitrolim gave a lesser increase 
when applietl at sowing and a reduced yield — as compared 
with the untreated — when top-dressed ; the dicyandiamide by 
iisolf gave, on the whole, a lower return all round than did no 
treatment. Putting together the results of the two years, one 
may say tliat the presence of dicyandiainide, whether used by 
itself or in the granular nitrolim, showed more injurious clfects 
with barley than with wheat, and, as compared with ordinary 
nitrolim free from it, its presence cannot be considered desirable 
for corn crops. 

It would al&Q^appcar that nitrolim is more effective when 
applied car^xffin when put oh later as a top-dressing, though 
this is quite in accord with the 1916 experiments, when, 
however, the results were less marked. The earlier application 


i Per- I 

I Weitrlit ■ centai,'e -Weight 
iofcoi'tij ofun- olBtraw 
; I trentc'd : 


A^’ top-dressin^f 


weudit . 
ol lu.m i 

Per- 

<if ilii 

In 'tiled 

Wi'iglit 

I'lT- 

remace 

(if Oh 
IIVRtfUl 

Grms. 


Gnn^. 


18-10 

129-0 

19-25 

133-0 

13-52 

96-4 

13-82 

'.15-1 

12- 90 

13- 50 

92-0 

100 

12-20 

14-53 

84-3 

lOo 
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(»f iiitroliiii would avoid the scorching of the leaves noticed 
with the top-dressings. 

(6) Mmtard. 

The experiments of 1917 were carried out with a mustard 
crop also. Mustard was sown on April 11—13, 1917, and, ag 
with the barley, the three different applications were severally 
made at tlie time of sowing and as top-dressings also, in each 
case at the rate of 1 cwt, per acre. No harmful or otlier 
particular effect was noticed on the germination in any case. 
When, however, the plants appeared, the same observations 
as with the barley plants were made, the tips of the leaves 
withering where granular nitroiim or di cyan diamide was used, 
either at sowing or top-dressed, but no such effect being 
noticed with ordinary nitroiim. The latter quickly pushed 
the plants ahead of the control ones, but neither gi-anular 
nitroiim nor dicyandi amide seemed to make much dili'erenct^ 
in them from the untreated sets. 

The first crop was ready by June 9 and cut green, the dry 
matter being subsequently ascertained and the results (given in 
Table NV.) set out according to this. 

From these results it will be seen that with an application 
of 1 cwt. per acre, the ordinary nitroiim did much the best, and 
gave a better crop wljen applied early. Both the granular 
nitroiim and dicyandiamido gave inferior crops to the control 
(the dicyandiamide particularly so) when applied at sowing, but 
a better return when top-dressed. In both ways of application, 
however, there was clear evidence of dicyandiamide exercising 
a harmful inliuence. 

The roots were then removed, the surface soil stirred, and 
mustard again sown, this time with the different applications 
at the rate of 2 cwt. per acre. As before, the ordinar}' nitroiim 
pushed the plants on, but the granular nitroiim and dicyandia- 
mide caused extensive withering of leaves and stunting of the 
plants. After a time, however, the plants seemed to recover 
from this, and, though it was still visible in the top-dressing 
series, it had nearly disappeared from the “at sowing ” ones. 
The crop was cut on July 27. 

Fig. 5 gives the appearance of the crops, and the weighings 
are recorded in Table XV. Here, with the 2 cwt, per acre 
dressing, the increase with ordinary nitroiim was greatly 
marked, the application at time of sowing being decidedly 
the better, while neither the granular nitroiim nor the 
dicyandiamide gave crops equal to the untreated, but showed 
a deteriorating influence. 

Once again the roots were removed and the soil stirred, a 
third crop of mustard being sown on August 13, and this time 
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the three several materials were applied, both at sowing and 
iis [op-dressings, at the rate of 3 cwt. per acre. 

Now, however, a distinctly harmful infiueiice on germination 
was shown with ordinary nitrolim used at tins rate, only some 
.l^-lOof the 40 seeds sown coming up in tln^ first instance, ami. 
dningh resowing was done, a full plant was never rt'aehed* 
What plants remained grew exceptionally vigorously, gi\ the 
appearances shown in Fig. 6 and the high results for the Third 
crep set out in Table XV. But it was clear that the limit of 
profitable application had been overstepped with 3 cwt. pLU* 
acre. Singularly enough, this harmful effect on germinatit)n 
was not shown to anything like the same extent with either 
granular nitrolim or dicyandiamide, though the same withering 
etl'ects as with 2 cwt. per acre were again seen, and tlie resulting 
ciMjis (see Table XV.) were not the equals of the control sets. 

The top-dressings in every case, ordinary nitrolim included, 
produced much scorching, some of the weaker plants, indeed, 
being killed, and 3 cwt. per acre was clearly an excessive amount 
to use in either form. The results of weighing the third croj) are 
ai^'cn in Table XV., together with those of the preceding first 
and second crops, while Fig. tl shows the third crop just before 
cutting it. 

Table XV —Ordinary and Granular Nitrolim. and 
Dicyandiamide on Madard 1917 . 



First 

crop 

second 

crop ■ 

Third 

crop 


1 cwt. 

per acre 

2 cwt. per acre 

3 cwf. per acre 


applications 

applications 

applicutioiiH 



; Per- 


Per- 


Per- 


Dry 

■ centage 

Dry 

centage 

Dry 

centage 


matter 

^ of un- 

matter 

of un- 

matter 

of un- 



treated 


treated 


treated 


Grms. 


Gi-ms, 


Grms. 


Uiurcated . . . . | 

13'17 

‘ 100 

1 l-(i4 

liiO 

14-87 

100 

Oi.liiiary nitmlini at so win , i 

17-84 

188-1 

2;V82 

2 1 5-(l 

29-58 

1 !»9-0 

OiMiular nitrolim : 

12'.3e) 

O.rO 

11-40 

95-1 

1 rai 

84-4 

n:''yan(iiainidc ■ I 

10-40 

: 80-5 ! 

0-22 

76-9 

9-44 

69 7 

* 'ol. uitt'olim Mf, top-dressing . 

16-S4 

: 1,80-3 

. IfiOO 

l;!3-6 : 

20-87 

157-4 

flran. nitrolim 

14-48 

112-0 

i y-70 

81-7 

7-12 

516 

i':r Tari(tiamido ,, ,. , ; 

12-44 

■ ()6-3 

; 0-25 

77-2 ; 

6 24 : 

45-2 

1 iiuvatod (duplicate) . ' 

; 12-t;8 

■ 100 

12-02 

100 ; 

14 87 1 

1<»0 


hutting the different results from the three crops together, 
ii niay fairly be established that it has been shown that nitrolim 
in any form must not be used at a higher rate than 2 cwt. ])er 
^lere, or it will have an injurious 'effect upon the mustard crop, 
hsed up to 2 cwt. per acre, however, ordinary nitrolim, free 
horn dicyandiamide, has a marke<l beneficial effect, and this is 
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gi'efit<n’ fi'Oin an earl} application of it (at sowing) than wln-a 
used as a tojj-dressing. Further, that granular nitroliiu, h 
considerable proportion of the nitrogen in which is in die 
dicyandiamide form, is not beneficial either at 1 cwt. or 2 cwt. 
per acre, and whether put on at time of sowing or top'(lresse(l 
later, while dicyandiamide itself, in either amount, and in 
whichever way applied, has to some extent an injurious efbti 
upon the mustard crop. 

This injurious effect attributable to the presence of dicynn* 
diamide is much more marked with mustard than w'ilh barlev. 
and more so with baidey than with wheat, which latter rro]! 
seems but slightly atl'ected. 

Averaging the results of application at time of sowing and 
top-dressing, the comparative effects of the three materials uii 
the mustard crop are well brought out in Table XVI. 

Table XVI. — Average results of ajtplicatitui {at suiring ami 
as top-dressing) of Ordinary Nitrolim. Granular Nitrolhn 
and D icy a i idi a m i de on Must a rd, J 9 1 7 . 



1 cwt. 

2 cwt. 

1 Hcw1, 


per acre 

per acre 

’ per u<T 

Tn treated ..... 

100 

100 

100 

Ordinary nifroHni 


174-0 

17K-2 

Gianular nitrolim 

103 3 

88'4 

OS'O 

Dicyandiamide ^gi'an. nitrolim . 

88-4 

770 

n7-4 


In this the superiority of the ordinary nitrolim is clearly 
show-n, as also the harmful etfect of dicyandiamide as contained 
in granular nitrolim, and still more when used alone. 

V. The Use of “ War dime ” {nitre-cake) Superphosphate. 

In view of the shortage of oil of vitriol for ordinary super' 
phosphate manufacture, and the call of the Board of Agncultinv 
on manufacturers to make use of the waste nitre-cake obtained 
in nitric acid making, in order to supplement or replace oil of 
viti’iol, it was considered desirable to try at Woburn sujter- 
pliosphate made in this way, and to see wliethei- it acted at all 
injurionsly on plants. Nitre-cake is mainly sulphate of sod:i. 
and may contain free sulphuric acid (H.SOj) up to about dn per 
cent. There are mechanical dilliculties in making super- 
phosphate with it in place of oil of vitriol, but, by care, in some 
cases these have l)een partly overcome. For the i)nrposes of the 
Woburn experiment a war-time ” superphosphate, as the 
material is called, was obtained which contained 12'00 percettr. 
of soluble phosphate with 1'31 per cent, of insoluble phosphate 
and 13'2 per cent, of water. This had been made by mixing 
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liiL* materials as follows Nit re -cuke, o v\\[. ; tji'oujiil i-aw 
jiliospliate, 2 cwt. : water at WW F., 1 cwi. 'rioraeitlity was 
it-(:2 per cent, (reckoned as ILSO^. The experiiiu'ur was 
oarried out in two ways, firstly, by using nitre-eake by itself, 
ami, secondly, by the use of nitn‘-cake suiterpliospimte as 
described. 

Nitre-cake by itself was tried on a barley erup at rates 
varying from o cwt. to 2 tons per acre, and in no ease showed 
any signs of injtiry, even in the higher amounts. 

The iiitre-cake superphosphate \vas used on barley and pea 
(.'i-ops, in comparison with an ordinary snpei'pliosphate (2S-dl 
per cent, “soluble”) supplying the same amounts of soluble 
])lios})hate. The respective amounts supplied were .‘1 cwt. per 
acre of ordinary superpliosphate, and ti'Sl cwt. of the nitre-cake 
superphosphate, 1 cwt. of the oniinary superphosphate being 
eipdvalent to 2’27 cwt. of the “ war-time’’ superphospliale. 

It is iiol necessary to go into the details of these experiments, 
a.-^, with the exception that tlio nitre-cake seemed to retard 
gormination at first, no special features were jtreseiited. It 
will suffice to say that, as regards the crop of I he firsi year of 
a]>plication, there was nothing to indicate that any harm was 
iteing done to the crops or to the soil by the application of 
nitre-cake, either alone or as nitre-cake superphosplitite, the 
produce with the “war-time ” siiperphospliate being practically 
eijual to that of the ordinary superphosphate sup])lying tlie 
same amount of soluble phosphate. 

Whether the contiimed use of a tnaterial containing so 
timeh alkaline sulphates would eventually, by iis accniuulation 
in the soil, province any barinfnl effects, would have to be 
ascertained in subsecjuent years. Meantime, however, the 
wliole question has ceased to be of practietd interest, owing to 
the Government, recognisittg the paramount ittiportance of 
keeping up the production of superphospliate, having released 
sudicieiit oil of vitriol to meet the needs of manufacturers, 
and so the making of “war-time” superphosphate has been 
dropped for the lime, li is satisfactory, however, to have 
been able to show, as lias been <lone at Woburn, that, for a 
time, anyhow, no harmful eflecds need be anticipated from 
tiie use of such a material. 

.1. A. ATiELCKBll. 

t Tudor Street, E.O. 
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WHAT IS THE BULKOF MANURE PRODUCED 
BY THE CONSUMPTION OF HAY ? 

A ^lANURE-MAKING EXPERIMENT CONDUCTED AT THi: 

W()di;rn Experimental Farm 1912-13 and IBPUi;. 

In many districts of the North of England a system of valimriuii 
prevails according to which, at the close of a tenancy, hcsitles 
giving compensation to an out-going tenant for the unexhau^ieij 
manurial value of purchased foods, there is, when the maoure 
belongs to the out-going tenant, a furtlier payment made to liiui 
on account of the hulli' of ma7iure left in the yards. Similarlv. 
if an out-going tenant sells off hay during the last year of his 
tenancy, and so does not leave tlie ordinary bulk of manure in 
the yards, he is penalised, whilst, if he brings hay on to tlj*^ 
farm and consumes it during the last year of his tenancy, he 
is, when the manure left belongs to him, repaid in the extra 
bulk of manure produced and valued according to tiie sysn in 
ill vogue. This extra payment for “bulk of manure” rangs, 
ill normal times, between 3.s. and 4s, per cubic \ard of manure, 
according to its quality, and is intended to cover the value uf 
the roots, hay ami straw grown on the farm and consumed in 
the yards, as well as that of any hay that may have heen 
brought on and consumed. 

Wit limit going into all the details of the position as between 
out-going tenant and landlord, according as whether die 
manure left in the yards belongs, by custom, to one or the 
other, it will suffice here to say that the whole question tnriis 
practically upon whether a ton of hay when consumed will 
produce five cubic yards of manure, more or less. The full 
situation is dealt with in detail in a paper by the present writei-. 
entitled, “The Valuation of Manure produced by the Uni) 
sumption of Hay,” and issued in June, 1917, by the “(’eniral 
Association of Agricultural and Tenant-right Valuers,” bb 
Halford Street, Leicester, and to wliicli reference may be iiiu'le. 
In the present article the question of the bulk of mamiit^ 
produced by tiie consumption of a ton of hay, is ainre 
dealt with, the experiments to decide this having been carried 
out at the Woburn Experimental Farm, on the rcpresentaiioii 
of Mr. Christopher Middleton, of Darlington, himself a meniher 
of the ILA.S.E. Council. Mr. Middleton had frequeiidy 
thrown great doubts upon the justice of the system, believing, 
as he did, that the extra manure produced bv consuming a loii 
of hay was in reality considerably less in bulk than the live 
cubic yards assumed. He was therefore anxious that actual 
experiments siiould be carried out to settle authoritatively tlie 
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point at issue, and this was accordingly done at Wobnin, where 
tiiere are spcci.illy constructed feeding-boxes or ‘-pits,” the 
lioor and sides of whicli are cemented, so that loss of manure is 
reduced to a minimnni and the measuring of the manure 
produced can be carried out with accuracy. 

In the first experiment, carried out in the winter of I'd 12- Id, 
two Shorthorn bullocks were put in boxes and fed on a mixed 
diet of beans and oats with roots and straw-eliull'. two other 
bn Hocks being fed with the same kinds and quantities of food 
and with hay additional up to one ton, the same weight of litter 
being given to each set. The full details with results are given 
in Journal R.A.S.E., 191d, p. 410, and it will snlhce here to say 
that, on measuring up the manure, the extra ton of hay con- 
sumed was found to have produced an extra bulk — not id fire 
cubic yards— but of 55*18 cubic feet or just over two cubic 
yards, so that Mr. Middleton’s criticism of the system appeanul 
to be justified. 

Mr. Middleton was anxious, however, to have the ex])eri- 
ment repeated, and also to have it extended so as to comprise 
not only the feeding of hay, but also that of cake ami of some 
“bulky” food like dried grains or malt culms, inasmuch as he 
l>elieved that any of these, and more especially the last named, 
would give nearly, if not quite, as much extra bulk of manure 
as would hay. These foods, it will be borne in mind, are fully 
compensated for according to scale, whereas with hay, when 
the manure belorjgs to the out-going tenant, it is only corn* 
pen sated for in the extra hulk manure produced. 

Eight Shorthorn bullocks, rather over two years old, wci'e 
purchased at IfU. 17s. 6c?. apiece in the last week of 1916, and 
the experiment was started on December 29, 191b. The 
bullocks were weighed and placed in the feeding boxes, two 
ill each box, thus making four sets of two each. All the foods 
given them, as well as the water and the straw* used for litter, 
were weighed and recorded. To each set the same amount of 
litter (barley straw) was given, a fresh supply being spread 
eacli dav in the boxes. The foods compared were {a) hay, 
ib) cake* (c) malt culms. The cake was palm-nut cake, and 
malt culms were taken as the “bulky food,” since they were 
cheaper at the time than dried grains, wiiich it was originally 
intended to use. 

The plan decided on was to have one set of bullocks 
consuming a “ standard diet,” a second \vitli one ton of hay, 
;i third with one ton of cake, and a fourth with one ton of malt 
culms, additional to the “ standard diet.” 

The experiment, accordingly, was one in which the l)uliocks 
were looked upon, not from the feeding point of view, but 
juirely as “manure-producers,” in order to see what increased 
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bulk of manure the consumption of a ton of hay, cake, or malt 
culms would produce. 

As a matter of fact, though the hay lot and the cake lot of 
Imliocks fed well and would have readily taken more food tliau 
allotted to them, the bullocks in the malt culms lot had difli- 
culty in taking their full allowance, and so kept the other lots 
l)ack. For a considerable time they would only take 5 lb, of 
malt culms per head daily, and evidently found the food very 
“ bulky,” and di’ank much more water than the other lots. As 
a coi] sequence, the season getting late, the experiment was 
brought to a close on April 2 after half a ton of each of the 
selected materials had been consumed. This was after ninety- 
five (lays’ feeding. 

The respective amounts of food consumed in the ninety -five 
days by each set of two bullocks are given in Table I. : — 


Table I . — Food consumed by Bullocks. 



Lot 1 

■‘StiiTidard 
diet” only 

Lot 2 

H.ay 

additional 

Lot 3 

Cake 

additional 

Lot 4 

Malt culm? 
additional 


Lb. 

Lb. 

Lb. 

Lb. 

Bean meal 

190\ 




Maize 

190 




Roots 

3,971 V 

Do. 

Do. 

Do. 

Clioppai straw . 

767 




Hay , 

7627 




Hay , 


! 1,120 

-- 


Cake. 


i 

1,099 

— 

Malt culms 

— 


— 

I 1,101 

tVater 

4,774 

j 6,634 

6,784 

7.774 

Litter 

1,907 

1 1,907 

1,907 

1,907 


As already stated, the feeding boxes have the floors and 
sides cemented, so that there was no escape of urine, and the 
manure was made under the best possible conditions. It was 
not taken out at all during the progress of the experiment, but 
a little fresh litter was given each day', and the whole trodden 
down by the bullocks. After levelling down the surface when 
the feeding was over and the bullocks removed, it was com- 
paratively easy to measure with fair accuracy the depth of the 
manure, this being done by taking a number of measurements 
at different points with an iron rod driven through the manure 
to the cemejited floor, and averaging these. Applying this 
method the results as given in Table II. were obtaine{i. 

The results of tliis experinient, so far as the feeding with 
hay is concerned, are in agreement with those of the earlier 
experiment of 1912-13, an increased bulk of rather over two 
cubic yards of manure being then produced by the consumption 
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of an additional ton of liay, and now 2*38 cubic vards extra 
being obtained. From this it follows that the ealimate of five 
cubic yards additional for each ton of hay coiiautned and on 
which the system which Mr. Middleton criticised is' largely 
baaed, is clearly overstated. ^ ‘ 

•Bulk of Manure produced. 

Increase in bulk of 
manure produced 

Bulk of manure 

produced By consump- By ponsump- 

^riunofi-ton tiouoflton 
additional additional 
luod food 


1 

2 

3 

4 

The following conclusions may be In’ought out from a 
consideration of the results of the experiment 

1. A ton of hay, when consumed in the yards, will give 
2*38 cubic yards of extra bulk' of manure, or less than half the 
presumed amount, five cubic yards, adopted in some North- 
country valuations, 

2. Cake consumed in yards produces but little increase of 
bulk in the manure, viz., only about ^ cubic yard (7^ cubic f('et) 
for every ton consumed. 

3. Foods of bulky nature, like malt culms, dried grains, &c., 
produce an even greater bulk of manure than hay does (nearly 
three cubic yards for each ton consumed). 

4. Feeding with malt culms or dried grains calls fm- more 
water to be given to bullocks than when hay is fed. The 
amount of water taken with cake and with hay is about the 
same in either case. 

Table III. — Weights and Analyses of Manure produced. 


“ St.indard ” diet only ' 

i Cubic ft. 

^ Cubic yds. 

6 '63 

Cubic yds. 

Cubic yds, 

Hay additional . 

181’41 

6'72 

1-19 

2-38 

Cake ., 

16309 

5 ’6 7 

■14 

•2K 

Malt culms ad<litional 

189’00 

7 '00 

M7 

2-94 


Table II.- 


TiOt 1 Food 
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The manure was, at the close of the experiment, removed 
from the several boxes, weighed, and subsequently analysed. 
The results are given in Table III. 

The enriching of the manure by the feeding of cake, as also 
to a somewhat less extent by malt culms, will be noticed in the 
higher nitrogen contents. The taking of more water by the 
malt culms lot is further marked by the higher percentage <)f 
water in the dung. 

J. A. VOELCKER. 

1 Tador Street. E.C. 


CALF-REARING EXPERIMENTS AT 
WOBURN. 


A SUMMARY OF FOUR SETS OF EXPERIMENTS 

CAKRIED OUT AT THE 

WOBURN F:XPERI MENTAL FARM FROM 1912 TO 1917. 


A DESIRE having been expressed that the results of the 
different experiments in Calf-rearing carried out at Woburn 
during recent years should be put together and briefly 
summarised, the following account is given. 

At Woburn, on a separate farm known as “ Charity Farm," 
there are about fifty acres of grass land, and here sheds have 
been erected with accommodation for about twenty-four 
calves. There are pens fixed up in the sheds and a space 
provided with a boiler and apparatus for the preparation of 
the foods= The calves (always bnll calves of the Shorthorn 
breed) are purchased at Tjeighton Buzzard (Beds.) market when 
only three oj' four days old. They are purchased generally in 
two batches, twelve one week and twelve a fortnight later, and 
are brought direct to the farm and fed with whole milk for 
tlie first fortnight, after which they are weighed, divided up 
into the several lots, and then fed on the selected foods, the 
whole milk being gradually replaced by separated milk, and 
then the separated milk in turn dropped, when not forming 
part of the experiment. It is found that for the first fortnight 
the calves take about one gallon per head daily of whole milk. 
The feeding with the selected foods was carried on for nine 
weeks in the earlier, and for twelve weeks and fourteen week^ 
in the later experiments, after 'A'hich the calves were weighed, 
and the figures obtained of their gain in live-weight and the 
cost of feeding. 
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The special feeding being concluded, all the calves are 
treated alike as regards food and conditions. If the experiment 
has been begun in the spring the calves are castrated and tiien 
turned out to grass in the late summer, having generally some 
cake, &c., given them ; they are fed in the yards during the 
winter, being turned out in the day time and brought in at 
night ; the following spring they are again turned out to grass 
and subsequently taken in to fatten, being killed at periods 
varying from twenty- two months to thirty months. When the 
experiment is with autumn-born calves, these are castrated at 
tlje close of the special feeding and fed alike, being kept in the 
sheds until the grass is ready for them in the spring. After 
the summer and autumn grazing they are brought into the 
covered yards for winter-feeding, and turned out to grass 
again the following spring, being finally fattened off in the 
yards. 

The dry foods are put in mangers fitted up in the pens, this 
being found preferable to having the food in boxes on the 
floor ; racks are also provided for hay, and the calves are 
allowed to nibble this as soon as ever they like. The water 
given to them always has the chill taken off first. The hours 
of feeding are 7 a.m. and 3.30 p.m. The flooring is cement, 
and the pens are made with creosoted wood palings, the posts 
of which ai’e let into sockets in the floor ; the framework is 
merely hooked together so that the whole can be readily taken 
up and removed. The sockets are provided with covers to 
close them over, and the floors can then be thoroughly waslied 
down and the building used as a single yard. 

Special points noted as regards the preparation of tlie 
several foods are given later on, and it will suffice here to 
say that the methods adopted had to be varied considerably 
according to the food employed, some being taken l)eBt dry, 
others as cooked or made into a gruel. In some cases, as e,g. 
with palm -nut meal, special devices had to be resorted to in 
order to get the calves to eat the food freely. 

The prices assigned to the several foods used were those 
which ruled at the time for these as delivered to the farm. 
Whole and separated milk were obtained from a neighbouring 
farm, the oats used were home-grown, the other foods all 
purchased. Whole milk cost Id. a gallon in 1912 (spring), 
per gallon in 1913 (autumn), h. per gallon in 1915 
(autumn), and Is. Gd. per gallon in 1913 (autumn). Separated 
milk was 2d. per gallon in 1912 and in 1913, and '6d. per 
gallon in 1915. The prices of all feeding stuffs ixise greatly 
after the commencement of the war (August, 1914), so that 
the coat of feeding in the later experiments was consideiably 
more than in the earlier ones. Similar fluctuations occurred 
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in regard to the price of b3ef, so that the financial results 
ultimately obtained depended really more upon the particular 
time at. which the purchases of food were made, the length cf 
period that individual animals took to fatten, and the par- 
ticular price ruling for beef at the time the cattle were 
slaughtered, than upon any intrinsic differences in the actual 
foods used at the outset. As a consequence of this it has been 
found impossible, with the exception of the fimt experiment- 
begun in spring, 1912, and concluded before the war broke 
out — to trace out fully the course of any experiment from 
its commencement to its conclusion at the slaughter of the 
animals, or to set out the financial results of the whole 
period, because any marked change, such as was frequently 
occurring in the price of feeding materials and in the market 
price of beef, was quite enough to throw the balance one way 
or the other, and in favour of this or the other feeding. For 
this reason it has been found necessary, except in the case of 
the first experiment (1912-11:), to confine the consideration to 
the actual calf -rearing period, the time during which the 
calves were on the special foods, and not to follow them 
beyond this. 

The several main questions set for decision were as 
follows 

First Experiment, 1912-14. — How can separated milk be 
best utilised for calf- rearing (spring- born calves) ? 

Second Experiment, 1913-15, — How can separated milk be 
best utilised for calf- rearing (autumn-born calves) ? 

Third Experimmi, 1915-17. — How can whole and sepa- 
rated milk be best dispensed with (single foods used) ? 

Fourth Experiment, 1916-18. — How can whole and sepa- 
rated milk be best dispensed with (mixture of foods used) ? 

I. First Experiment, 1912-14. 

The account of this, with full details, has been already 
published in Journal R.A.S.E., Vol. 75 (1914), pp. 51 — 62, bo 
that but a brief summary is here called for. The calves were 
spring-born ones, and cost, on March 26 and April 3, 1912. 
%l, 65. apiece. Whole milk was given them for three weeks, 
and then the special feeding for nine weeks. Separated milk 
was used in each case, and the purpose of the experiment was 
to see wliat additional food could best be used with it. The 
following were tried : — (1) Cod-liver oil ; (2) calf meal (pur- 
chased) ; (3) gruel (linseed and oatmeal) ; (4) whole milk 
throughout ; (5) crushed oats (given dry). There were four 
calves in each lot. 

(1) Cod-liver oil. The cod-liver oil (cost 5s. per gallon) 
was stirred up with the separated milk (cost 2d, per gallon), 
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thus replacing the fat remoTed from tlie whole milk. The 
four calves took, after a short time, 6 gallons of separated milk 
and 12 tablespoonfuls of cod-liver oil daily. 

(2) Calf meal (cost 15s. per cwt.). Four calves took 
4 gallons of separated milk and 2 gallons of calf meal daily. 

(3) Gruel. Linseed (cost 24s. per cwt.) and oatmeal (cost 
17, s. per cwt.) were made up into a gruel with water, and the 
separated milk then added. The four calves took up t(^ 
4 gallons of separated milk and 2 gallons of gruel daily (I part 
linseed to 6 parts oatmeal). 

(4) Whole milk (cost Id. per gallon) 1^ gallons each calf 
daily. 

(5) Crushed oats (cost 7s. per cwt.). Four calves took up 
TO 1) gallons separated milk and 4 lb. oats daily. 

The special feeding commenced on April 16 and May 7 
respectively. 

No difficulty was found with any of the foods. The calf 
meal was given according to the directions issued witli it ; the 
oats were merely bruised in the farm mill, but not ground, and 
they were given dry and not mixed with the separated milk or 
made into a gruel. At the outset they were fed to the calves 
from the hand. 

The results obtained on weighing the calves at the close of 
the nine weeks’ special feeding are given in Table I. 

Table I . — First Experiment.^ 1912-14 {Sprm^-hoim Calves). 

Cost of feeding and in live-weight. 


Food 

Cost per calf 
per week 

Gain per 
calf per 
week 

COHt PCT lb. 

of live- 
: gain 


g 

ti. 

lb. 

d. 

Cod -liver oil and separated milk . 

2 

8-19 

9-66 

3-33 

Calf meal ., ., 

2 

0 

8' 611 

2-77 

Linseed and oatmeal gruel and 

2 

i-77 

8’33 

, 3-4 7) 

separated mi 11c 

Whole milk 

- 

9-22 

12 ‘83 

.V.39 

Crushed oais and separated milk . 

2 

9fil 

13-30 

2‘.52 


The crushed oats gave the highest gain and at the lowest 
cost per lb. of increase. It was clearly the best feeding material 
of those employed. Whole milk gave the next highest gain, 
but was considerably more expensive feeding. There was little 
to choose between the other three feedings. 

When the calves had finished the nine weeks' special feeding 
(July 9, 1912) they were put together in the yard and all fed 
‘ilike, and were carried on as described already until they were 
ready to kili. Intermediate \veighing8 were taken of them 
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wlien they were turned out to grttss or hrouglit into the yards. 
Up to the close of the experiment the same foods were given to 
nil, and they were all run together. The bullocks were ready 
for killing at various dates between February and May, 1914. 
When ready, the live- weights and, after killing, tlie carcass- 
weights, were taken, and a summary of the general results is 
(riven in Table 11. 

It will be seen that the crushed oats lot maintained their 
iidvantage right to the end, giving the greatest daily gain 
tliroughout, and showing the best profit at the end. The 
crushed oats and the whole milk lots of bullocks were, on the 
whole, the first to be ready for killing, most of them being ri]>e 
ar one year and ten months. The gruel and the calf meal lots 
were the longest in getting fat. As regards final proHt the cod- 
liver oil lot stood next to the crushed oats, and then came wlnde 
milk, the appearance of the last named animals being the most 
“taking” to the eye, and the bullocks fed on crushed oats being 
second best in this respect. 

The whole experiment showed very clearly what a good 
biod crushed oats is to use with separated milk, and it is 
satisfactory to be able to state that, in no small measure as the 
outcome of this experiment, the practice of rearing calves on 
crushed oats has since widely extended. 

II. Second Experiment, 1913-15. 

The account of this experiment lias been published in a leaflet 
issued in April, 1914. It was intended to be a repetition of the 
experiment of 1912-14, hut using autumn-born instead of 
spring-born calves. The same foods as before were employed 
and a second “calf meal” introduced, there now being six pens 
of four each instead of five. Another modification was tiiat 
the special feeding was kept on for twelve weeks instead oi 
nine. On the other hand, owing to a difficulty in procuring all 
ilie foods, the calves were kejit on longer on whole milk — four 
to five weeks instead of three — so that they were heavier than 
in the 1912-14 experiment when weighed and divided up for 
tlie special feeding. They came on the farm October 7 and 
October 14, 1913, and all had during the preliminary period a 
gallon of whole milk per head daily. The special feeding began 
on November 10, 1914, and the several lots w'ere arranged as 
follows : — 

T/ot 1. Cod-liver oil and separated milk. 

„ 2. Calf meal A „ „ 

,, rl. Gruel (linseed and oatnieall an'l separated milk, 

„ 4. Whole milk. 

,, 0 , Crushed oats an<l separated milk, 

„ 6. Calf Jiieal B ,, ,, r 
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The several foods were prepared and used just as in the lir.si 
experiment already recorded. The costs varied somewhat, 
whole milk now costing 9d. per gallon, cod-liver oil 6s. per 
gallon, linseed 26s. per cwt., oatmeal 20s. per cwt., calf meal A 
13s. 6ci!., and calf meal B 15s. per cwt. The quantities taken of 
the respective foods did not differ materially from thost 
previously recorded. 

The calves were weighed at the close of the twelve Aveeks 
period (February 1, 1914), and the results are given in Table III. 

Table III . — Second Experiment^ 1913-15 (Autntun-born 
Calves). 

Cofit of feedini^ and gain in live- weight. 


Lot 

Food 

Cost per enlf 

Gain per 
calf per 

i Cost per 1 
1 oflnv- 





week 

I weight g: 

i 



i 

i 

d. 

Lh. 

1 

d. 

1 

Cod -li vet oil and separated milk , , 


0-67 

6-54 

: 877 

2 

('alf meal A ,, ■ i 

1 

677 

G'58 

2'S6 

8 , 

Linseed and oatmeal gruel and 

1 2 

0-89 

:;7i 

! 4-38 


' separated milk 





4 

Whole milk 


;7!i.S 

8-2!l 

i 771 

5 

Crashed oats and separated milk . 

i 2 

0-19 

8'29 

j 2-92 

6 

: Calf meal B ,, ,, . 

■ 1 

7'44 

(5-20 

3-13 


Once more, crushed oats and whole milk gave the higliesi 
gains ; the cost of feeding with whole milk was, however, ninci) 
the highest, and the crushed oats came out best, the cost ot 
feeding being practically as low as in any other case. Calf 
meal A occupied the second place, and cod-liver oil and calf 
meal B perhaps came next. 

On comparing the first and second experiments it will he 
noticed that the gains were not as high in the second case as in 
the first, This may have been due to the longer preliminary 
feeding witli whole milk. Further, the financial result with 
whole milk is not as good as in 1912-14, owing to the higher 
price of milk. 

After the twelve weeks of special feeding were over, tln‘ 
calves were put together and fed alike. They were turned onf 
to grass ill the spring of 1914, and fattened off as descriht'<h 
They were ready between December, 1915, and March, 19 IC 
The live- and dead- weights were recorded as usual, and it wiis 
intended to make the final comparison when the bullocks wsav 
killed, and to set out the particulars just as was done in 
Table II. This was, however, Ibund to be quite impracticable, 
liecause of the marked changes in the prices of feeding stuffs 
that had taken place in the interval, and because of the great 
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uncertainty to tlie market price of fat catile. Those factors 
wt^re found to exercise a much greater influence in detorniining 
tl]c financial results than did any difference in the feeding, Fov 
instance, the price of one lot of cake used was very different to 
the next, and the longer or shorter feeding of one animal as 
compared with another on expensive maferial of this kind easily 
threw the balance of profit (or loss) on one side or the other. 
Cniisoquently the attempt at tabulating the financial result luul 
te 1)6 abandoned, and this and the subsequent experiments, 
ihongh as a matter of fact carried out to the end, and with the 
]i\e- and doad-weights of the bullocks recorded, \\[wa to ))e 
considered as closing, for comparative purposes, at the end of 
the period of special feeding, i.e. they have to be taken puredy 
as calf rearing experiments. 

The general result, however, it will be seen, was confirmatory 
(it the 1912-14 experiment, and showed the advantage of using 
crushed oats along with separated milk. 

III. Third Kxperiment, 1915-17. 

There was no experiment in 1914-15, but the work was 
renewed in the autumn of 1915, and the, account of the 
experiment is contained in a leaflet issued in March, 1916. 
This time a further and bold step was taken, the attempt being 
made to see whether even separated milk could be dispensed 
witli. The increasing difficulties in connection with the supply 
of milk, even separated milk, on a farm where milking cows 
arc not kept, led to this new experiment in which it was 
la-oposed to substitute, as early as possible, water for wdiole or 
separated milk. 

There were again twenty-four calves, to be divided into 
six lots of four each. The calves came on Octola-r 19, and 
October 26, 1915, and were fed for the first fortnight on whole 
milk only. They were then weiglied and divided up into the 
six lots decided on as follows : — 

liOt 1. Crushed oats and separated milk. 

. 2. Calf meal and water. 

.. 3. Crushed oats and water. 

,. 4. Palm- nut meal and water. 

,. d. Beans and water. 

„ t). ilaize and water. 

Prices had risen greatly since the former experiment had 
been undertaken. Whole milk had gone up to Is. per gallon, 
iiud separated milk to Zd. a gallon. Oats were now 35s, per 
quarter (336 lb.), calf meal 20s. per cwt., palm-nut meal 9/. 15s. 
per ton, beans 56s. per quarter (532 ib.), and maize 54s. per 
Huarter (480 lb.) on the farm. 

The crushed oats and separated milk were retained in order 
to serve as a comparison with the earlier experiments. The 
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calf meal was a different one to thoae need before. The beans 
and maize were “ kibbled ” but not ground, the maize was iistd 
scalded, but the beans, though at fii'st scalded, were found to be 
more readily taken dry. The calves took the crushed oats hik] 
separated milk readily, also the calf meal (made into a gruol 
with water), but they would not take the crushed oats ainl 
water at first. A little sugar mixed with the oats, hovt^ever, 
removed this difficulty. With palm-nut meal there was Cdji- 
siderable difiSculty, and, after trying it scalded, and then made 
into a gruel, it was found to be best taken dry, the addition (if 
a little hay chatf getting over the difficulty. 

Another change on the earlier experiments was that after 
eight weeks of the twelve weeks special feeding had been roii 
eluded, a little lb. per head daily) linseed cake was given ti 
all the lots in order to meet an objection raised that one would 
not feed calves on calf meal only for as long as twelve wet'ks. 

The special feeding, which lasted for twelve weeks, began 
on November 3 and November 10, 1915, the calves having, as 
usual, been bought in two batches. The following notes wimv 
made as to foods consumed : — 

(1) Crushed oats and separated milk. — The quantities given 

were practically one gallon of milk and 1 lb. of o:u^ 
per head daily. 

(2) Calf meal and water. — 4 lb. up to 5 lb. of the meal were 

taken by the four calves daily, with three to four 
gallons of water. 

(3) Crushed oats and water. — Sugar, as mentioned, had at 

first to be given to induce the calves to feed. Ulti- 
mately they took 3 lb. of oats to, at most, 4 lb. between 
the four, daily. 

(4) Palm-nut meal and water. — The mixing of the meal with 

a litllc bay chaff was found to be the best way of 
getting the palm-nut meal eaten. 4 lb. between the 
four was the general daily amount, and 5 lb. was 
never exceeded. 

(5) Beans and water. — The beans were taken most readily 

dry, and then the calves would take it grec'dily. 
Indeed, there was the fear of their eating it too fivcly. 
and the quantity had to be kept down to | lb. per 
head daily. 

(6) Maize and water.— 5 lb. of maize daily between the four 

was the most given. It was taken freely when scalded. 

At the close of the twelve weeks’ special feeding the ciilvts 
were weighed, and Table IV. gives the general results. 

The highest gain was obtained from the feeding with 
crushed oats and separated milk, and the next highest with 
palm-nut meal, despite the difficulty of getting the calves to 
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t:(ke it iit lii'St. cufue beans, tlie]i. iiiai/e, anil 

next crueliRtl oats and water, calf meal givin<' the lowest gain 
(if all. At first the calf meal lot did very well, but they did 
n(>t keep ii]) tlieir good appearunco. 

Tahle i \\ — Third Kxfieriment, 1915-lti. 

Cost of feo<ling ami gain in live-weiglii. 


.'f Fooit 

Cost pL'r Calf 
per week 

Gain per 
oalf per 
week 

; Cost per It), 
of live- 
weight {fain 


d. 

i.b. 

d. 

1 ('nisliud (iiitH and sepaiatnd niilk . 

2 7 


•(•71 

■2 Calf tnoat witii watrr , 

1 1 ^ 

2'S.') 

.5'Jf. 

:i { riislu:d (lats and water 

1 Ki'lfl 


2-74 

-i Ptdin'iuU meal sukI wjiUt . 

1 iw2r> ■ 

iVOQ 

170 

Fwaus and water .... 

;i-7a 

^afi 

2 14 

i'i Maize and water . , . . 

i 1 lu ■ 

4 54 

2 OS 


Wlieii cost was lalaui into account, palni-iiut meal was 
clearly tlte best, as it gave the secamd highest gain and at a cost 
considerably lower than any other food. Beans stood second, 
and theji cariie oats and water and maize and water. Calf meal 
was tlm most expensive feeding and gave the lowest gain. 

A comparison of lots 1 and ii shows the benefit of using 
separated milk, but the cost was considerably increased thereby. 

The experiment proved geiie rally that separated milk coiihi 
quite well he replactui hy water, though at a lower gain in 
live-weight. The gains all round were loss than in eitlier 1912 
or 1911. though, on the other hand, it must be remembered 
that the cost of separated ndlk had gone up meantime. The 
experiment bronght out, further, the use of a new food — 
palm-nut meal — for calves, and if the difficulty of getting 
tliem to take to it well can i^e got over, a most useful food 
will have been introduced. 

Tile calves w'cre fed on, all receiving tiie same food from 
the conelusion of (he special feeding. They -were ultimately 
killed at differcitt times from November, 1917, to February, 
I9hS. 

IV. FoUitTH Eapkkimkxt, 191(1-18. 

This experiment was, in a measure, a repetition of that of 
I91.:>-r7, water being again used in place of separated milk. 
^'q)arated milk was. now di-opped altogether. Instead, however, 
‘1' using, as in 191.A single footls ^iily, such as palm-nut meal, 
hcaiig, maize, t^c., mixtures wu're in some cases employed, the 
(^rveral lots (six of four calves in each) being arranged as 
I'Alows 

vop 7S. K 
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Lot 1. Cnished oats aiul watci-. 

,, 2. Oats and beans with water. 

3. Calf meal (fed <lry) and water. 

4. Palm-iuit cake and oats with water. 

„ Palm -nut eake with water. 

,, 6. Maize ami fish meal with water. 

Whole milk had now gone np in price to Is. 6(/. per galloD, 
oats to 15s. per cwt., beans to 11s. 9d, per cwt., calf meal first '2h. 
then later 28s. per cwt., ]talin-nut cako to 11/. per ton, :nr] 
maize to 14s, per cwt., while fish meal cost 17s. 6r/. per cwt. 

The calves came to the farm on November 14 ai]i| 
November 28, 191fi, and were fed for just a fortnight on 
whole milk onl}’. They then were put on the special feedinj?. 
and were ke])t to tliis for fourteen weeks, this being a lon^t-r 
period than in the earlier expei’iments. 

The crushed oats, oats and beans mixture, palm-nut cab 
and oats, as also the calf meal and the maize and fish niea] 
mixture, were all taken quite well, the last named in particular 
being relished, while the feeding of the calf meal dry, and lun 
made into gruel, answered quite well, Ihilm-nut cake, it should 
be mentioned, was used in this fourth experiment in place of 
meal, as it was found that the calves ate the cake better than 
the meal. The cake was given broken into small lumps. The 
one food with which difficulty was experienced was the jiahr- 
nut cake when used aloiie. And here it was not, as in the 
191.5-17 exporiiiient, that all the four calves alike refused it at 
first, but that the idiosyncrasies of individual animals came out. 
for, while two out of the four calves would take it quite well, 
the other two would not take it at all, and it was not until it 
was given to them mixed with some oats tiiat they could 
be persuaded to feed. Once started with it, however, tliey 
went on with it, and \vould then take the palm-nut cake by 
itself. 

(1) Crushed oats and water. Beginning with | lb. oat^ 
daily; between the four, after a ^veck this was increased to 2 lb- 
then to 3 lb., and, after a month, to 4 lb. ; after two montlis to 
5 lb. between the four daily and thus to the end. 

(2) Crushed oats and beans. 1 lb. oats and -j lb. bcan> 
daily to the four calves was given at first, and the quantiiies 
were gradually worked up to 4^ lb. oats and lb. beans daily. 

(3) Calf meal. The four calves began at 1 lb. daily, g<diig 
then quickly to 4 lb., 5 lb., and, after six weeks, to i\ lb. (kuly 
between the four. 

(4) Palm- nut cake and oats. Starting with lb. of each 
daily between the four, 3 Ib. of each and finally 4 lb. of 
palm -nut cake and 5 lb. of oats were given to the set daily. 

(5) Palm-nut cake alone. The four calves took successively 
1 lb., lb., 2 lb. (after four weeks), 3 lb. (after six wrecks). 
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aiul (hen i lb. daily between tlie four. This latter amount 
coiila not be increased. 

(ti) Maize and fish meal. After ten dars tire four calves 
irtol; 2 lb. maize and i lb. fish meal daily, after another week 
4 lb. maize and 1 lb. fish meal, and, after six weeks and to the 
eii<{. 5 lb. maize and U- lb. 11 sh meal daily. 

After the special feeding had been carried cm fm- fourteen 
weeks tlie calves were weighed, and the general resnlts of the 
experiment are set out in liable Y. 

Table Y.-^Fourth Experimnii, 19ill-18. 

Cost of feeding lutd gain in livti-weigiir. 


1 ' Cruslied oats and water . , ; 

2 ! Oats and beans with water , 

3 • Calf meal {fed dry) and water 

4 Palm-nut cake anti oats with water 
f' ^ Palm-nut cake with water . 

6 Maize and fish me.al with water . | 


Cosr ivr calf 

O'aiii per 

Cost per 11), 

per \ve('k 

ciiJf p,r 

(tf live- 


weelc 

W'fii’lif gain 

,v, r/. 

Lb. 

d. 

1 2 15 

275 

5' 15 

1 i-ar* 

()07 

279 

2 4-15 

5-82 

529 

1 7-21 

7'33 

2-62 

10 «1 

1 71 

229 

1 5-7:i 

7'36 

2-4! 


The gains, as a whole, were more satisfactory than in the 
corresponding experiment of llllo-ld. In particular tlie calf 
ineai, fed dry, did better than wlieii made into a gruel ; the 
same calf meal was used in each case. Palm -nut, cake ’used 
alone did not do so well as in 1915-lii, mainly because of the 
^lilliculty in feeding two of the calves with it. Tlie gains with 
piynii-nut cake and oats and with maize and fisli meal were 
than any recorded in .1915-1(1 while the oats and beans 
mixture also stood well Crushed oats and water, however, 
sliowed a lower result than before, and gave the lowest gain' 
of the foods in the series. This may not itnprobalily luu’e been 
due to the difficulty experienced in obtaining good oats locally, 
those grown on the farm itself being of but poor i|uality. 

In general, thei'efore, it may be said tliat the result" was in 
favour of a mixture of foods rather than of Imeping to one 
mdividual food tliroughout. 

• akiug cost into account, maize with fish meal and then 
palm-nut cake with oats stood at the top with highest live- 
weight gain and at lowest cost, after which came the oats and 
heans mixture. Palm-nut cake, if it could be depended upon 
IQ animals would take it, would prove, as seen also in tlie 
h 15-1(1 experiment, a very cheap and good feed, but it clearly 
'8 hetter for being used along whth othci' food. Oats, again, 
'^hiie an excellent supplement to beans or palm-nut cake, do 
do well when merely given with water, though the earlier 
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experiments showed them to be the best supplement, of tlio^e 
tried, to separated milk. 

General CoNCt.usiONS. 

Had times been normal, it Avould have been possible n, 
compare the four years’ separate experiments, and to see how 
far the conclusions of one year were borne out in snbseqiierit 
years in regard to cost. Bui the altogether exceptinna! 
conditions render this impossible, and the marked rise in prices 
of all kinds of food allows only of general deductions beinu 
drawn. As instances of this may be mentioned the fact that in 
the first experiment (1912-14) whole milk was charged at Id. per 
gallon, and in the last (1916-18) at Is. 6c?., and that oats, whirh 
in the first case cost 7s. per ewL, were 15s. per cwt. in the lasi. 

A further bar to the institution of a close comparison ig 
that in the first two experiments separated milk was given 
throughout, but that in the last two it was replaced by water. 

The following general conclusions may, however, be drawn:— 

1. That it is not necessary to feed calves (coming when 

three to four days old) on whole milk for longer than 
the first fortnight. 

2. That when separated milk, for use subsequently, is not 

available, water can be quite well used in place of it, 
along with meals, and at considerably lower cost, 
though the gains in live-weight will not be so liigh. 

5. That the use of “gruels” is not necessary, but that, as :i 
rule, foods are best given dry. 

4. That, as a supplement to separated milk, crushed oats an 

an excellent food, and will give as good a return ns 
whole milk fed throughout, and at a much low^er cost. 

5. That, when used with water in place of separated inilk. 

crushed oats arc not so good, but that, if water be used, 
beans, maize, or palm-nut cake will do better, 

6. That palm-nut cake, while at times difficult to feed by 

itself, is an excellent food for calves, and, if supplemonteil 
by oats, will make as good a mixture as anything else. 

7. That when Avater is used in place of separated milk. a 

mixture of foods ie preferable to the use of any one 
food by itself. 

8. That crushed oats form a good supplement to palm-niH 

cake or to beans. 

9. That maize with fish meal is a good and eeono] ideal 

mixture. 

10. That purchased calf meals have not shown the special 
merits often attributeni to them, and are not neces^^aly• 
nor, as a rule, economical. 

1 Tu<ior Street, E.C. 


J, A. VOELCKER. 
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81 

76 

2,230 

1.073 

17 ; 

O.-480 

81 

72 

d328 

4. CM 

26 ; 

6.637 

81 ! 

T' 

^ 2,153 

4,700 

2‘.i 1 

7.332 

83 

: 70 

1 2,673 

,7,1 1^:3 

20 j 

7 929 

85 

! 69 

! 2,767 

7.0 !] 

19 i 

7,970 

82 

^ 71 

: 2,H19 

7.070 

19 1 

8.080 

78 

i 71 

! 

•1.072 

19 ( 

8 099 

I'- 

72 

i 

74! i.-; 

21 ■ 

8.7T0 

ll 

, 69 

,1376 

"m 19 

20 i 

9.13.7 

70 

i 61 

3,414 


26 1 

9,134 

71 

i 61 

3 440 

7.387 

20 ( 

8.1*82 

ti6 

‘ 50 

1 3..72I 


16 ' 

8,884 

73 

58 

! 3.707 

7 173 

h7 , 

10,866 

122 

58 

3.846 

1 ( 0 11 

17 i 

iao84 

117 

i 60 

; 3.811 

6.i!2l 

19 i 

10,928 

111 

i 69 

: 3.781 

7 iio6 

20 1 

11,9.70 

107 

i 74 

3.786 : 

7.i38 

21 ' 

11.126 

113 

i 73 

■ 3.798 

7,212 

~>'2 1 

11.218 

120 

( 80 

. 3,747 : 

7.179 

23 i 

il.MO 

126 

83 


7.2.73 

23 j 

H.iao 

126 

83 

3.705 

7.285 

24 1 

11.223 

121 

79 

3.687 

7,182 

27 

11, OM 

116 


3,676 

7.009 

23 ( 

10.679 

111 

71 

.3,628 ' 

6.^32 

24 : 

19,006 

102 

70 

. 3.5IV4 

6,338 . 

27 '■ 

10,033 

100 

69 

. a.ioo 

7,; '7.7 

26 1 

9.050 

99 

62 

: 3,439 

7x771 

27 1 

9.308 

90 

( 68 

: 3,375 ; 

.o'Of'O 

32 1 

9.477 

89 

1 78 

3‘-'l‘' 

7.758 

:i:i I 

9,170 

! 94 

1 155 

3.132 i 

8 .189 ■ 

30 j 

{\,m 

' 01 

I 174 

3,(,(76 i 

6.299 

29 ! 

9,000 

89 

178 

; 3.010 ■ 

0.-t42 

30 1 

9,758 

91 

86 

! 177 
. 106 

2,ii71 ; 
2.878 

6.60(1 

6.934 

iii 

0.046 

10.095 

1 85 

i 1C8 

: 2.8i>5 

7.191 

to 

1 10,279 

' 86 

1 170 

: 2:741 

7.283 

30 

10.309 

89 

1 89 

j 168 
! 173 

^ 2.091 
■ 3.620 

7.4T4 

7:029 

26 

28 

10.448 

10.545 

1 83 

: 184 

2.517 i 

7.313 

28 

19.130 

i 83 

i 185 

! 2,437 

1 7,526 

27 

10.248 

93 

j 210 

^ 2,412 

8,214 

20 

10,955 



STATEMENT made to the Council by the Chairman 
of the Finance Committee, on presenting the 
Accounts for the year 1917, 


Mr. Adeane, in presenting, on behalf of the Finance 
Committee, the Accounts of the Society for the year 1917, 
said it was satisfactory that the Society had emerged from a 
year such as 1917 with a credit balance on the ordinary account 
of 819/., proving that the financial position was sound. On the 
income side there were two features deserving notice. One was 
that there was an increase in the amount from subscriptions, 
in spite of the fact that no show had been held, and the figure 
would have been even greater but for their practice to credit the 
sabscriptioijs of members elected after the July Council meeting 
of any year to the succeeding year. There had been thirteen 
Governors and 582 members elected after July 25 last year. 
Another matter to which he would call attention was that the 
interest from investments was steadily increasing, and they 
were now feeling the benefit of the sound policy adopted 
thirteen years ago of building up a reserve fund. 

The total increase of income for the year was fi60/. This 
amount practically balanced the increase on the side of expendi- 
ture, which amounted to d92/., due to the cost for appealing for 
new members, the grant to the Reading Research Institute, the 
expenses of the War Emergency Committee, and the issue of the 
Occasional Notes.” 

Turning to the balance-sheet, the Society’s capital stood at 
58,392/., and showed an increase of 3,264/. That sum included 
1,36,5*/. received during 1917 as compositions by new members, 
and this compared very favourably with 506/. in the preceding 
year. On investments there was some depreciation at present 
prices, but as they were all terminable securities he tliought 
they could regard fluctuations in price with complacency. They 
continued to write off liberally for depreciation of goods and 
chattels. One item— “ expenditure on forthcoming Show at Car- 
diff ” — required explanation. Altogether they had to find 4,645/. 
towards the expenses incurred at Cardiff, which amount had 
been divided into two sums of 1,201/. and 3,444/. respectively. 
The first of these was to meet charges of the contractors and 
salaries of Show officials which could not properly be debite<l 
to the Show account, and had ‘been paid out of the 2,500/. 
annually set aside against loss on the Show, The other item of 
3,444/, had been incurred in moving material from Manchester 
to Cardiff, and was in the nature of an advance which it was 



hoped would be repaid whenever the Show was lield. The 
reserve fund now stood at 50,742/., and he hoped they would 
all live to see that figure raised to 100,000/. (Hear, hear.) He 
(lien presented the following : — 

Forbcabt OB' Ordinary receipts and Expenditure tor ibis. 

(Other than in respect of the Show,) 

Prepared by direction of the Finance Committee on the basis of the Recommenda- 
tions of September 21, 1905, made by the Special Committee. 

Actual 

Figures 

for 1917. MeceipU 


fl,51I From Subscriptions lor 1918 of Guvernors and Members 8,709 

21 From Interest on Daily Balances 190 

1.890 From Interest on Investments 1,940 

2:)t; From Sales of Text Rooks, Pampblets, Ac, . 150 

(This does not include the sales of Journals which are deducted from 
the cost of production.) 

1«,|)7!{ 10,890 


Expenditure. 

£ £ 

l. o5 Salary of Secretary and Official Staff 1,586 

110 Pensions to Officials 140 

8:19 Rent, Lighting, Cleaning, Wngus, &o. (say) 800 

749 Printing and Stationery 700 

334 Postage and Telegrams 300 

232 Miscellaneous 250 

880 Journal 880 

710 Ohemical Department 710 

150 Contribution to Wobuni Far ni 150 

Conlribution to Hills’ Bequest 75 

250 Botanical Department 250 

203 Zoological Department 200 

4(12 Veterinary Department 400 

l(Ki Grant to Reseurcli Institute, University College, Reading , . . , 100 

53 Oonsultmg Engineer . 152 

238 Examinations for National Diploma (RA.S-E. Share) 230 

2,500 Amciunl set aside to wards loss on Shows 2,500 

MU 9,313 


Exceptional Expenditure. 


• Heprint of Society's Test Book ... 400 

308 War Emergency Committee 200 

142 Occasionril Xutea to Members ... ... , . 120 

58 Library .issistance 109 

— Library : Printing Catalogue and Purchase and Binding of Books . 400 

10 Board of Scientific Societies ... . . . “ 

8,859 10,533 


£ 

Estimated Receipts 10,890 

Estimated Expenditure 10,533 


819 Estimated Receipts over Expenditure 357 



X 


With reference to the amount put down in the estimates for 
printing the catalogue of the library and the purchase and 
binding of books, Mr, Adeane said he would mention that this 
had been before the Journal Committee, and the view of that 
Committee was that, having regard to the high cost of paper, it 
would perhaps be better to wait before proceeding with ths 
printing of the catalogue. Together with the other items in the 
estimate, it had also been (considered by the Finance Committee, 
who felt that they would like to include this 400?. in the 
estimate, but to leave it to the judgment of the Journal Com- 
mittee to use that sum now or later as they thought best. 
Personally he felt that it was probable that the expense of 
printing would remain high for a long time, and if it was 
decided only to print when prices were reduced they might 
have to wait some years before they had their catalogne. TJiere 
had been a considerable accession of new members to the 
Society, and he could not help feeling that it was imponam 
that they should have all branches of their activity as efficient 
as possible ; therefore, as they had a fine library, they ought m 
have it properly catalogued and have that catalogue printed. 
Moreover, they hoped to sell copies, and thus some of the rnoner 
would come back. If the Council decided to include that item, 
the total estimated receipts indicated a probable balance over 
expenditure of 357?., which, under present circumstances, he 
thought, was very satisfactory. 



OF FtJJS^DS HELD BY THE SOCIETY IN TRUST OR WIilCtt A.RE NOT 
CONSIDERED AVAILABLE FOR GENERAL PURPOSES, DECEMBER 31, 1917. 
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DELOITTE, PLENDEll, GRIFFITHS & CO., Arr>,u?itauis. H. J. GREENWOOD, sZiZ,. 



UOYAL AGlirCULTl’KAi 

BaLASCK Suf,;. 


CorrMpond- 
ing flgiiruH 
for mia. 

£ 

2,381 
_ 72 
2.453 

47 . 03 ' 


To SUNDRY CREDITORS - 

Sundry Creditora 

Subscriptions received in 1917 in advance 

To CAPITAL - 

As at Deccirtber 30, 1916 


& s. d. £ s. d. 


2, 664 12 7 
239 17 0 


Suow Fund - 

Amount set aside from Ordinary Account 


6,<j8i 1 


1.298 7 11 

506 

Life Compositions received in 1917 .... 

1365 0 0 

50 

Donations towards the Society’s Funds . 

Credit balance on OTdin.ary income and expend!- 

.51 0 0 

Rj^i 

lure account, . ..... 

818 12 6 

55 A '9 

DEPRECI.^TIONS written off, viz, : — 

58,661 16 9 

23 

Fixtures ... 

20 18 6 

84 I 

Fiirniture 

75 19 7 


Machinery . 

.Show Plant. 
BuiJdiUKS at Woburn 


4 ^ 11 
117 14 4 
50 0 0 


2,904 


^ 57,582 




THOMAS McROW, Secretary. 

DRLOITTK, PLENDLR. GRIFFITHS & CO„ Accoantantt. 
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December 31, 1917. Cr, 


,rr»,p>>D(l- 

fl^urei 
fjr I9l«. 

i 


35.409 ; 


5.500 j 

J nOo 
6,300 I 


279 


760 

foOO 


+3 


550 I 

54 ! 
1.380 I 


440 j 

90 ! 

i 

~ i 

57.582 I 


By RESERVE FUND- 

37, 273J. Oi, 11(7. 5 percent. War Stock U931)-Et.|7) 
received, under the conversion rights, for 
35,408i. 13, S'. 4cZ, per cent. War Stock 

(Value on December 31,1917 (g) 93.^=34,9427. 10s. liW. i 
.'ijflfi 8vi. 9(1, 5 per cent. War Stoc'k (1929-194Ti 
received, under the conversion riijhtB, for 
5,5007. 6 per cent. Ercheqiier Bonds . 

(Value on December 31, 1917, W 93.] =,1,121/. 12s.) 
],088/- 10,? id- .1 percent. War Stock (1929-1947) tit 91 
(Value on December 31, 1917, !§( 933=1.0207. 9s, m 
2,8407. t3s, 6d. Metropolitan 3 per cent. Consoli- 
dated Stock (1941) at 87f 

(Value on December 31,1917, (4 67^=1.91'^. Os. Id.) 
6,5287. Is. 6(1. Canadian 4 per cent. Stock (1940-1960) 

at 0OJ 

(Value on December 31. 1917, (ti 81^ =5,3207. 7?. 7(7.) 

By LEASE OP 16 BEDFORD SQUARE . . . 

Leu Amount written off 


By FIXTURES- 

Value at December 30, 1910 
Leu Depreciation at 7i per cent. 


35,408 13 I 


S,500 0 0 
1,034 1 11 


6,300 0 0 


2,000 0 0 

lOl) 0 ■) 

1900 0 0 

278 i!) 9 
2in8 6 

258 1 8 


By FURNITURE- 

Value at December 30, 1910 .... 759 1510 

Xe*J Depreciation at 10 per cent 75 J9 7 

— - — 683 16 3 


By PICTURES (5007.) and BOOKS (1,0007.) . . 

By MACHINRRT- 

Value at December 30, 1916 

X^ii Depreciation at 10 per cent. 

By SHOW PLANT- 

Value at December 30, 1916 

Leu Depreciation at 10 per cent 

By BUILDINGS FOB POT EXPERIMENTS AT 
WOBURN - 

As per Account at December 30, 1910 

Less Depreciation 

By EXPENDITURE ON forthcoming SHOW .41 
OakdtpP (balance carried forward) 

By SUNDRY DEBTORS 

By CASH AT BANKERS AND IN HAND- 

Rcficrve Fund 

Ordinary Account 


1,500 0 0 


42 19 11 
1 5 SI 

38 14 0 


1,177 3 8 
117 11 4 


110 0 0 
50 0 0 


1.059 9 4 

lOD 0 0 
3,444 3 « 
896 0 10 


171 0 
,153 11 


0 


In Hand 


145 16 6 

674 7 8 


£61,297 a 0 


Examined, audited, and found correct, this 19th day of February, 1918, 
H^^/oREF^(W%D } 




25 ! Sales of Pamphlets, Diagrams, ifcc 18 16 4 

77 i Sales of Text Book 222 1 0 

14 I Miscellaneous 14 14 0 

“ j 2,1G6 U 2 

i Kent of 12 Hanover Square 247 10 0 

I Ltt» Rent paid 247 10 0 




THOMAS MCROW, Secretary. 

DELOITTE, PLENDER, GRIFFITHS & CO., AceOuntanU 



and expenditure for the year 1917 . 

but all liabillHw in connection with the year’s trangactions. 


rDrr«»pO“'l' 

for 

1.507 

140 

58 

814 

36 

574 


»J 

3,459 

840 

245 

225 

50 

1.360 

53 


2,500 

351 


§afpen6itutre. 

General Administration 

Salaries of Official Staff 

Pensions to Officials 

Legal Charges anil Auditors' Fees . 

Rent, Kates, Taxes. Insurance, end House Expenses 
Purchase and Binding of Books .... 
Printing and Stationery 

Postage and Telegrams . ■ , . . 1 [ 

Carriage of Parcels and Travelling Expenses : 
Advertising and miscellaneous Office Expenses . 

Journal of the Society, Vol. 78;— 

Printing and Binding 

Post^e, Packing, and Delivery 

Editing and Literary Contributions .... 
Illustrations 


.6 A (/. 

1,5^ Id (I 
140 0 0 
ao I ft 
83812 3 
7 10 0 
749 II 3 
3,3:1 ID II 
06 1 2 
74 U 0 


Less Sales (Vol. 77 and earlier) 
Advertisements (Vol. 78) 


245 0 0 
2;t5 0 0 
50 0 U 


fi «. ti. 1,202 :i 9 

47 .3 9 
275 0 0 

— :i22 3 9 


Excess expenditure in production of Vol. 77 . 

PrUiting Par?ipli/t:!‘s 

Laboratory:— 

Salary and Petty Casli 

Other Scientific Departments 

Botanist's Salary 

Zoologist’s Salary and Expon^^cs 

Consulting Engineer 

Grant to Royal Veterinary College 

Grant to Research Institiite, University College, Heading 
Medals for Proficiency in Cattle Piithology . 

National Diploma in Agriculture 

Honoraria and Expenses of Exaininers . 

Travelling Expenses of Officials .... 

Hotel Expenses of Examiners and Officials . 

Printing, Stationery, and Po9ta.go 

Writing Diplomas 

Salaries for Assistants 


Leu Entry Fees and Sales of Examination P.apers 
Lest Highland and Agricultural Society's Moiety 

National Diploma in Dairying:- 

Hira of Premises, &c. 

Pees to Examiners 

Hotel end Travelling Expenses 

Printing and Postage 

Lett Entry Fees and Sales of Examination Papers 

Extra Expenditure:— 

War Emergency Committee. 

Contribution towards Woburn Farm 
Hills' Bequest Contribution for current year 

Occasional Notes to Members 

Assistance in Library ....... 

Contribution to Board of Scientific Societies . 

AMOUNT SET ASIDE TOWARDS LOSS ON SHOWS 

Credit Balance carried to Balance sheet 


250 0 

0 

203 10 

0 

52 19 

9 

400 0 
100 0 

0 

2 10 

4 

142 9 

7 

33 9 10 
30 7 10 

67 16 

6 

1 18 

0 

74 10 

0 

339 11 

9 

56 18 

0 

282 13 

9 

141 6 10 

19 15 


61 9 

0 

26 5 

4 

15 5 

0 

122 14 11 

26 5 

0 

207 14 

4 

150 0 

0 

106 8 

2 

142 3 

5 

.57 17 

0 

10 0 

0 


709 17 9 


1,009 0 1 


818 12 6 


£10,677 17 2 


Examined, audited, and found correct, this 19th day of February, 1918. 

tt'j^^GMENTOOD, } i«iitorionbtUl/oftklSiidit„. 
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[ Copies of the AiU Report of zuy of the Council ]lleetiQ|;s held during; the jear 
1917 may be obtained on application to the Secretary, at 16 Bedford Square, 
London, W.O.I.] 

ROYAL AGRICULTURAL SOCIETY OF ENGLAND. 


YiDinutce of tbe Council. 


WEDNESDAY, JANUARY 24, 1917. 

Ml’. C. Adeane (President) in the Chair. 

Present; — Trustees. — The Earl of Coventry, Sir Gilbert Greenall, Bart,. 
(.'.V.O., tlie Earl of Northbrook, the Hon. C. T. Parker. 

Vice.~Preslden.ts. — The Right Hon. Sir A. E. Fellowes, K.C.V.O., Mr. Ernest 
Mathews, the Earl of Yarborough. 

Other Members of the. Mr, W. W. Chapman, Mr. John Eyen.s, 
Mr, James Falconer, Sir Walter Gilbey, Bart., Lord Harleuh, Mr. Robert W. 
Hobbs, Sir Charles V. Knightley, Burt., Mr. J. L. Luddington, Mr. AlEied 
Mansell, Mr. G. Norris Midwood, Capt. R. Oliver- Bel lasis, Mr. H, Overman, 
Mr, R, G. P.at terse n, Mr. F. Hamlyn Price, Mr. John Rowell, Mr. Fred Smith, 
Mr. C, W. Tindall, Col. E. V. V. Wheeler, Capt. J. Bell White, R.N.R,, and the 
Right Hon. Freilerick WreruL. 

The minutes of the hist luoutlily meeting of the Council, held on 
December ii, 1016, were taken as read and approved. 

Mr. D. P. Mangos, of ICzbet-el-Nakhale, Cairo, Egypt, and Capt. J. Bell 
White, R.N.R., of Alderboiirne Manor, Gerrard's Cross, Bucks, wei’C elected as 
Governors, hikI JO duly nominated candidates were admitted into the Society 
a.s Members. 

The Report of the Veterinary Committee hai’ing been presented, Mr. 
Mansell drew attention to the inci'ease in the number of eases of slieep scab 
in l‘.)t6, as compared with those in HJIT), and moved the fullowing resolution, 
which was seconded by the Rt. Hon. Fkedk. Weenoh and adopted ; — 

'‘That this Council view with alarm the increase in the number of outbreaks of 
aheep scab in 11)10 he cniupiired with 1915, and trust that the Board of Agriculfiire 
will take energetic steps to ueal with the question.” 

'i'lie President, in moving the adoption of the Report of the War 
Emergency Committee, exiilaincd very fully what had transpired on each 
of the three occasions on which the Committee had met. 

A considerable discussion ensued on the question of the de]>letiou of farm 
labour and the policy of maximum prices, and it was finally decided to ask the 
War Emergency Committee, who would meet tliat afternoon, to draw up two 
resolutions and adopt them in the name of the Council. This ivas done at 
the subsequent meeting of the Committee, and the folio-wing resolutions were 
forwarded to the Board of Agriculture ; — 

(1 ) '' That the Oouncil, recognising that even the maintenance of the food 
production of this country ia absolutely dependent upon the provision of an 
adequate supply of skilled labour— viz., horsemen, stockmen, shepherds and farm 
machinists— view with alarm tbe continued removal of farm labour from the land 
by the War Office, and urge the Board of Agriculture to do all in their power to 
lire vent the labour of tbe farm from being further depleted.” 

(2) "That this Council are of opinion That the fixing of maximum prices lor 
cereals is a fatal policy, because it is certain to diminish the production of food m 
the country. They are also of opinion that a guaranteed minimum should be 
offered for all cereals for a period of at least four years, and that four years 
notice shall be thereafter given before withdrawal. This would give confidence to 
agnciilturist.s.’‘ 



Monthly Council, February 21, 1917. 
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■II,., Eirlot NoKTUBitooK I'epoi'toJ that a I, ad received from 

Ih-. Lc'viage, of \ew Zealand, suggesting that (he Koval A-ricadtnral Soeietv 
,!K;nld issue iui urgent appeal for funds for the Agricultural Relief of \llieg 
duxjiJgh the I’ress a.ssoeiations to all Colonial Auviniltiual Soei,-ti.,s ^ Dr 
Leviiige was of opinion iliat such a step would have a ureut stimulative etfect 
on the local morenienrs for the repatriation of the Allied l'nr!iicr< and it was 
tlic dedre of the Committee to act upon that simarcstion. llr> (the Karl 'of 
S’cHirilBKOOK) would tlierefore move ^ 

Thnt the President be requested tocnlile Dr. Levinge asking himtoi-ommunieate 
to the agricultural societies m New Zealaiul the following resolution 

That the Council of the Royal Agricultural Socictv of Kiighind dc'-irc to 
express their high appreciation of the kind support aln^.ady extcrulcd bv New 
Zealand to the tuiid ior reinstating the mined fainners of llie deva^mied 
eountrios_of our Allies im to make an urgent appeal to the agricult urisis 
ul New Zealand for additional subscriptions to enable the Commiuec to meet 
lurtner demands. Letter follows.— AllEANE, President. 

The Karl of V ARliOROUaH seconded (tic resolution, which was adopted. 


WEDNESDAY, FEBRUARY 21, 1917. 

sir. C. Adean'e, C.B. (President), in the Chair, 

Present -Sir J. R. Boweii-Jonos. Hart., the Earl of Coventry, 

Sir Hilbert Greenall, Bart., O.V.O., Lord Moretuu. 

V'lCf- Prexidml.s. -Mr. Percy Crutchley, the Right lion. Sir A. K. Fellowes, 
K.O.V.O., Mr. Krnost Mathews, the Duke of Portland, K.O. 

Other Memhens of the Cimncil.—^\r. II. Dent Rrocklehiu-st, Mr. Richardson 
('an- Mr. James Kaleoner, Sir Howard Frank, Sir AValter (lilbev. Hart., Lord 
[liuloch, Mr. ML Harrison, Mr. Artliur lliscock, Mr. Robert W. Hobbs, Sir 
I'harles V. Knightley, Cart., Mr. .J, L, Luddingtou, Mr. Alfred Mansell, Earl 
Miinvcrs. Mr. C. Middleton, Capt. K. Oliver- Bel lasis, Mr, 11. Overman. Mr, A. 
W, Perldn, Mr. F. Hamlyii Price, Mr, F. Reynard, Mr, Andrew Rogers, {‘a))f. 
iVirv ML Seward, Mr. Fred Smith, Lieut. -Col. K. W. Stanvforth, Mr. B. Traut, 
and Capt. J, Bell White, R.X.R. 

Gvrernvr.—MT. ^X. F. Holt Beever. 

i'he minutes of the last meelirig of the (Vmnoil lield on January 21, Hi] 7. 
were taken as read and approved. 

Mr. Walter James Alcock, of IlketshalL Hall, Bungay, and Mr. Bowater 
Leraon, of Hanhiiry Forest, Bromsgrove, were elected Grovernors, and 2r> duly 
iioniiisated candidates were a<lmittcd into the Soeiety as Members. 

The Report of the Finance Committee was received and adopted, together 
wit n the Accounts for 1916, and Estimates of Receipts and Expenditure for 
tiie present vear. which were explained in detail by Mr. Adeane, Chairman of 
the P i nance Committee. 

IIk! Earl of Coventry said tliat before the Council proceeded further witli 
ihe business of the Meeting he should like to call their attentiou to a 
cite u 111 stance which had given them consiJorable gratification. Their 
^resident had received the distinction of liaving been nia<le a Companion 
nt the Order of the Bath. He was sure they all hojied that he might live 
loDg to cmjoy the honom- thus conferred upon him. As His Majesty's 
bicutenant in Carabridgcsiiire Mr. Adeane liad rendered very signal service 
te ttiai county, and they all knew what excellent work he had done in 
‘^''•'0^1011 with agriculture. (Applause.) 

The President thanked the Members of the Council very heartily for 
their kindness in receiving so warmly the generous remarks which had been 
'i:ade regarding himself by Lord Coventry. He could assure them tluit he 
‘■‘H’i'^Tiated tlieir congratulations very mucli indeed. 
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Iq presenting the Report of the Veterinary C.'omraittee, tin; following k,,] 
was read from the Board of Agriculture in regard to the increase in ih,. 
number of outbreaks of sheep scab in 1916 : - 


Board of Agriculture and Fisheries, 

Whitehall Place, London, S.W. 

February 14, 1917. 

No. A. 076(1917. 

Sm,— I am directed by the President of the Board of Agriculture and tc, 

refer to your letter of the 25th ult,, forwarding a copy of a resolution pas't- 1 by 
the Council of the Royal Agricultural Society of England relative to the incr.':ise 
in the number of outbreaks of sheep scab recorded in Great Britain during iHt; 
as compared with the previous year, and L am to acquaint yon, for the inforinaiion 
of the Society, that this matter has been receiving the careful attention of tlit 
Board. 

The increase in the number of outbreaks of thia disease is accounted for to a 
large extent by the number of Bmall outbreaks which have occurred in Scoiliitid, 
and in the majority of these the number of sheep involved was very sniiiil, a 
number of the outbreaks are also attributable to sheep moved from the wc^tent 
islands of Scotland, especially the Outer Hebrides, and also from porlions of th' 
mainland cf Argyllshire, 

In addition to the measures provided by the Sheep-Scab Orders of 1905 anti lidtA 
which are enforced ,as a matter of course as regards the isolation and di]i]ji!i)j{ .if 
sheep on infected premises, and of sheep which are known or suspected to lisve 
been in contact with the affected sheep, the Board have made special Orde^, 
applying the provisious of Part 1 of the Sheep (Double Dipping) Order of Irit :o 
the movement of sheep from the Inner and Outer Hebrides, and also from ci-rtriin 
areas in the islands and on the mainland of Argyllshire, to any other part of 
Britain. The effect of the last mentioned restrictions is to i-eouire that all so 
moved must be accompanied by a licence of an inspector of the local antljnrity 
autliorising the movement, which, unless the shee]i are mtended for iuim. i.linto 
slaughter, may only be granted in the case of sheep which the insnector is 
have been properly dipped twice within the previous twenty-eight days. 

Similar re.strictions have been imposed by an Order of the Board on the ut'oo- 
mentof sheep from an area in the Ochil Hills compii.sing portions of the couatii;, 
of Perth, Clackmannan, Stirling and Kinross, in which a number of outbii'iik:! 
have occurred, tind from which sheep subsequently found to be affected havi- twa 
moved. 

Copies of the above mentioned Orders are enclosed, 

Mr. Prothero hopes that the enforcement of these restrictions ratiy re>uii it; 
preventing the distribution of sheep scab by means of sheep from the wt>ti.!-:i 
parts of Scotland, which, there is strong reason to believe, have been re-ponsihk 
for carrying the disease for some years past to other parts of Scotian i and to 
England; but, if the measures now taken are found to be insufficient for thi; 
purpose, he will not hesitate to adopt such other means to this end as may be 
considered necessary and expedient. 

I am, Sir, your obedient servant, 

, , ^ (Signed) SYDNEV OLIVIER, Secretary. 

I'he Secretary, Royal Agricultural Society of England. 


Mr. Mansell reported that the National Sheep Breedei's’ Association were 
arranging for a deputation to wait on Mr. Forster, Financial Secretary rn the 
War Office, to discuss with him the price of the 1917 Wool Clip. Mr. Mansell 
proposed that the Royal Agricultural Society should be represented on tiiv 
deputation, and suggested the names oE Mr. Davis Brown and Mr, Robert 
Jfobbs, The proposition was carried. 


WEDNESDAY, MARCH 28, 1917. 

Mk, C. Abeane, C.B, (President), in the Chair. 

Present:— Tnwf CM.— Sir J. B. Bo wen- Jones, Bart,, the Earl of Covemiy. 
Vice-Pregiderds. — Mr. Percy Crufcchley, Mr. Ernest Mathews, tlie Ibtke ot 
Portland, K.Q-. 

Other Membei's of the Council. i—lAr, O. T. Alexander, Mr. H. Pent 
Brocklehurst, Mr. Richardson Carr, Mr. W. W. Chapman, Mr, John Evchn Sir 
Howard Frank, Sir Walter Qilbey, Bart,, Mr. Arthur Hiscock, Mr. Kobi it 'V 
Hobbs, Mr. J. L, Luddiugtou, Mr, Alfred Mansell, Earl Manvers, Mj‘. 
Middleton, Mr. John Myatt, Capt, R, Ollver-Bellasis, Mr, 11. OveiTi)!in. Mr. 
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R, (i. Patterson, Mr. A. W. Perkin, Mr. H. F. Phraptre. Mr. F. Hamlya Price 
Mr, F, Reynard, Mr, C. Coltinan Rogers, Mr. John Rowell, Ca[)t. Percy w! 
Seward. Lieut-Col. E. W. Stanyforth, Lord Htracbie, Sir John 0. S, Tliursby' 
liart., Mr. C. W. Tindall, and (lol. Wheeler. 

Tiie minutes of the last meeting of the Council held on Fcbni.ary 21. 1317 
nxTi: taken aa read and approved, ’ ' ' 

Tae PBESinENT said that since the last meeting of the Council the Royal 
Kaiiiily bad sustained a sad bereavement by the death of Her Royal Highness 
ibo Duchess of Connauglit, He was sure that, having regard to tlie'''great 
interest which the Royal Family had ever shown in the welfare of the Society, 
jind - J agriculture generally, the Council would desire to place on record their 
,R(;p sense of sorrow at the death of the Duchess of Connaught, and to express 
tho’i' res('ectful .sympatliy fo the Duke of Connaught. 

.Mr. Edward Clifton- drown, of Burnliaiii Grove, Burnham, Mr. G. R. C. 
F.tdcr, of Anstcy Hall, Trumpington, Cambridge, Mr. S. Arthur Pero, of 
Downs Court, Sandwich, Sent, and Mr. Wm. D. Thompson, of Dyke House, 
West Hartlepool, were elected Governors, and .o6 duly nominated candidates 
w< re admitted into the Society as Men]bei“S. 

letter was read from the Machinery and Implements Section of the 
Porird of .^grienUnre respecting the holding of a demonstrating exhibition of 
motor tractors umler the auspices of the Society. 

Tiie President said the matter had been before the War Einergenoy 
Omnnitree, and they had agreed to recommend Hie Conndl to refer the letter 
to the Special Committee appointed some time ago, consisting of the Honorary 
Itircc/or, the Chairman of the Implement Committee, and Ihe two Stewards of 
Impi'-mcnts, with power to add to their number. 


WEDNESDAY, APRIL 25, 1917. 

Mr. C. Adkanr, C.R, (President), in the Chair, 

Present: — Trmteea. — IL.R.H, Prince Christian, K,G,, Lord Moreton, the 
Marl of Northbrook, Sir John H, Thorold, Bart. 

I i(‘e-Preddeiits. -Mr. Ernest Mathews, the Earl of Yarborough. 

Other Memhers of the CounrAl. — Mr. J. T. C. Eadie, Mr. .James K.alconer, 
!5 :i' Howard Frank, Sir ’Waller Gilbey, Bart,, Lord Harlech, Mr. W. Harrison, 
tiu' C, V, Knighrley, Hart., Mr. J. L. Luddington, Mr. Alfred Mansell, Earl 
Maiivers. Mr. John Myalt, Ca[)t. R. Oliver- Bellasis, Mr. H. F, Plumptrc, Mr. F, 
Hainlju Price, Lord Ranksborough, C.V.O., C.B., Mr. J. E, Rawlence, Mr. F. 
Rcyu.ard, Capt. Percy W. Seward, Jlr. Fred Smith, Lt.-Col. E. W. Stanyforth, 
hold strachie, Capt. J. Bell White, E.N.R., Col. C. W. Wilson, and the Rt. Hon. 
Frederick Wrench. 

I'he Minutes of the last Meeting of the Council, held on March 28, 1917, 
"vi'c. taken as read and approved. 

toe President read the following leLter of acknowledgment of the 
|vso!ini(m of sj'-mpathy with H.H.H. the Duke of Connauglit, passed .at the 
lusi meeting 

Dkah Sir,— 1 am desired by H.H.H- the Duke of Connaught to thank you and 
ask you to convoy to the Council of the Royal Agricultural Society His Hoy^ 
Highness' siacere thanks for the kind expression ol sympathy aa contained in 
your letter of March 28 — Believe me, yours faithfully, 

(Signed) MALCOLM MURRAY, Lient.-Col, 

^ Mr. Herbert Allott, J.P,, of Ivy Cottage, Hoylatid Common, Barnsley, 
bic Hull, George Eden, of RedcroCt, Eongcros-s, Chertsey, Mr, Charles Wm, 
F’tbp, (,f Callendar House, Falkirk, Mr, Fred H. Fox, of Inglewood, 
bcdsliinn, near Chester, Comr, Herbert L. Gaussen, ll.N.V.R,. of Brockmans 
Hatfield, T,ord Lilford, of Lilford Hall, Oiindle. Mr. R. ME Lund, of 
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Muttons Ambo Hall, York, and Viscount Peel, of 52, Grosvenor Stnci, M'., 
were elected Guv^ernors, and 73 duly nominated oandidates were admittni into 
the Society as Members, 

In moving the adoption of the report of the Finance Committee, Mr. Ad^ane 
said that the Council would be sorry to learn that Mr. Everson, amemi^'rnf 
the staff, had been wounded. Fortunately his wound was not a severcM.ne^ 
and it was understood that he was now going on very well. He (Mr. A(ii.>;ine> 
would move that, having heard with regret that Mr. Everson had iHion 
wounded in France, the Council desire to express their sympathy witli hi))] 
and their hopes for his speedy recovery. 

This was unanimously agreed to. 

Tiie I’KKSiDE.VT said the Council would remember that at their last Mcetinj 
a letter was read from the Machinery and Implements Section of tlie Poind i,f 
Agriculture respecting tlic holding of a demonstrating exhibition of in.. tor 
tractors under the auspic.-a of the Society, and the matter was referre.l m tbf 
S[}ccial Committee appointed in November to carry out the demonstration. 

The Government had received an offer from Mr. Ford, of America, to phic-i 
at their disposal the plans and specitications of his agricultural tractor, as wei] 
as tlie services of his experts, in order that these iiuichiiics might bo. mads in 
this country by British manufacturers, provided they wore not sold hut I’lilv 
insed by the Government. Before accepting the offer, Sir Arthur i.ee wju 
anxious to obtain the advice of the Royal Agricultural Society. In dii< 
emergency he (the President) thought that the. Society would be iinxio:o to 
assist, aud stated that he would t)ring the matter before the Council at lliat 
Meeting, but Sir Arthur Lee said that immediate action was necessary, as be 
must come to a decision at once. It. was tlierefore arranged that the two Foni 
tractors now in this country should be tried, and that a jury of practirai 
agriculturists and engineers should inspect the working of the niaeihiio 
and report. 

The efudges selected wen; : Professor Oalby, F.Pt.S., of the (.'ity and (iinLls 
Engineering Institute, South Kensington; ^Ir. Courtney, the Stjciciyii 
Consulting Engineer ; Mr. Greaves, Chairman of the Implement Commitlve. 
representing both Engineering and Practical Agriculture ; Mr. II. W, Honiis 
and Mr. Henry Overman, Practical Agriculturists. 'I’he expenses of tlie 
Demonstration would be defrayed by the Government. The necessary laud 
for the Trials had been provided by Sir Gilbert Greeiiall, who was entertaining 
the Judges at his house, and was being assisted by the Hon. John E. Crews in 
carrying out the arrangeineuts. 

The PjBESIDBKT asked the Council to approve of these aiTarigenieut.«. ainl 
give him power to submit at the earliest possible moment the Report of tbo 
Judge.s to Sir Arthur T^ee, at the Board of Agriculture. He moved a resaliiMon 
to that effect, which was seconded by Mr. Harrison and adopted by tlic 
Council. 


WEDNESDAY, MAY 30, 1917. 

Mr. ( A DEANE, C. B. (President), in the Chair. 

Present — Col, Cornwallis, the Earl of Coventry, Sir Giibert 

Greenall, Bart., C.VCO., Lord Moreton, the Earl of Northbrook, Sir Jotin H' 
Thorold, Bart. 

Vice-I’residsnt^. — Mr. Percy Crutchley, Mr. R, M. Greaves, Mr. Ernest 
Mathews, the Earl of Yarborough. _ 

Other Members of the Councll.—^lT. H. Dent Brocklehur^^t, Mr. W- 
Chapman, the Hon. J. E. Cross, M», J, T, C, Eadic, Mr. John Kveiis I'B. 
James Falconer, Fir Howard Frank, Fir Walter Gilbcy, Barr., Mr. Arthur 
Hiscock. Mr. R. W. Hobbs, Fir C. V. Knightley. Bart,, Mr. Alfred Jlnnsdl 
Earl Manvers, Capt. R. Olivci’-Bellasis, Mr. A. W, Perkin, Mr. K. Hamlyti 
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\>ovd Ilatiksbosougb, ('.V.(J., CUb, Mr, F. Ilcyiianl Mr. Amlu'w Hoj-ers, 
l,ieut.-Cul. K. VV, Stanyfoi-th, Lord f^trarhie, Mr. A. l\ Tumor, and Oa jit. j! 
White, K.N K. 

Oowftors, — Mr, W. K, Holt Heever and Mr. C. L. Fvan^. 

The Minutes of the last Meetin" of the Uounoil held on Ajiril tf), [UK. 
Ware taken as read and approved. 

The Pbesidext said that Members of Council would have learnt with 
fecliiigJt of great regret that since ilieir last meeting their esteemed I'rieiuliiuul 
mlle.Tguc, Sir Ailwvtj Fellov\TS, had suffered a very sad bereavemviit by'the 
death in action of his third son, Captain Hedworth (jcmgc Ailwyii Fihlnwes. 

He was sure tliat the Council would desire to convey the’ e.xprcssioii of 
their warm and sincere .sympathy with Sir Ailwyn and Lady Fthlowos. ami he 
therefore movt-d tlte following resolution of condtalcficc with tlnun in ilieir 
great sorrow 

••That the Couneil of the Royal Agricultural Society of En'ilaiid have heanl, 
with feelings ot great I'ettmt, of the cleat li in aefion of Captain Ihslwonli (h-org« 
Ailwyn Fellowes, ttie third son of Sir Ailwyii Fellowes. and desire to convey ilu- 
(wtiression of their warm anti sincere sympathy with Sir Aihvyn ami Lady 
Fellowe.s in the great sorrow which lias ht-l'allen them." 

The resolution was seconded by the Earl of Vahkokof(;ji, luid carried 
uiamniuusly, all the Members present standing, 

The Earl of Eguiont, of Avon Castle, Ringwood, Mr. Frederick Himter, 
it Bystock, Kxmouth, Mr. George Laws()u-.lolitistoii, of Tlic CoUagt, Bletsoe, 
lear Bedford, Sir Arthur Lee, K.C.H., AM'., of Chequers Court, IVinecs 
K'horongh, Rigfit Ifon. Sir Alfred Alond, Bart., M.P.,' of ildeliet Coiirt, 
rear Romscy, ATr. Frederick H. Oliver, of Cheekendou Courl. Oxoii., Air. 
iidiiey \'ernon Price, of The t.'ottage, Oostessey, Mr. AVilliam Al, Stiundcrs, of 
.Veiinington Hall, Lancaster, ami Mr. ]-(. G. B. Umlerdown, of Huchcnli.am 
I'ofts, Aluiidfon.1, were elected Ciovernors, and 117 duly nominated candidates 
veie admitted into the Sordety as Alembei's, 

Tlie Earl of Noutjibuook, in presenting the Report of the Vcierinary 
JotumitLec, said that the Committee were slrotigly of opinion thiu llic increase 
n the number of cases of sheep scab calls fur the serious eonsidenilinn of the 
jovcTiunent, The liojie exiiressed in a letter from thi' Hoard of Agrieuti ure 
hat the enforcement of the restrictiotis miglit resiilr in prevtuifing tlic dis- 
j'ibution of the disease not having been realised, it iS time to adopt o'licr 
'iieasures as suggested by the Hoard, and moved tliat jhis should be com- 
tiiunieated to them. 

Air. AIaxseIjL secoude<l the proposition, and the Report was adojited. 

Ill pre.sciiting the Report of the Stock Prizes Committee, Air. Reynahd 
iiiid that tiic Committee had considered a resolutimi ])assed by tin- f.on<loii 
flirt Horse Parade Society with regaid to the scarcity of horses, and the 
Cuinmittee had recommended the Council to Hdojff the following resolution, 
riipics of which should be forwarded to the Prime Alinister, the ih-eskkmt of 
the Hijard of Agriculture, and the Secretary of State for War ; 

“'rh.at iu view of the recojtniseil sliortage. of horses and the certainty, under 
existing circumstances, of a further decline in horse bri'eding, this Socieiy views 
with the greatest alarm the future prospect.s of horse breeding in the United 
Kingdom, and strongly urge upon the Government the importance of taking 
immediate steps for the cneouragement of horse breeding generally, ’ 

-Sir John Thokold, in moving the adoption of tlie Report of the Com- 
mitti-e of Selection, said that the Couticil would licarlily thank the Pre.sident 
for the efforts be Lad made and continued to make in obtaining new 
Govt.-niors and Members. 

The President said that, while acl-tnowlerlging the thanks offered by 
I’d' John Thorold, he should like to pass them on to Air. AIcRow and his staff, 
^|>ou whom the work fell, and he vvould congratulate them on the result. 

Ihc Report of the War Emergency Committee was adopted after a 
lengthy discussion, in which Air. hb'KNs, f.ord Sthaciiie, Sir Wai.tkk 
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GriLBEY, the Earl of Coventry, Mr. Ealconer, Mr. Mansell, Mr, Buot ki.i . 
HORST, the Earl of Northbrook and the Hon. John E. Cross took pan 
The Report on the recent Trial of the Ford Tractor was presaated, tog 1 !;^. 
with the following letter which had been received from the Director (ii afrii 
of the Food Production Department. 

[COPY.] 

Board of Ai^riculture and Fisheries, 

Food Production Department 

72, Victoria Stiver, 


May 3, 11)17. 

Dear Me. McRotV,—! shall he much obliged if you will e.'EprciS to the llDyul 
Agricultii ral Society my sincere and grateful thanks for the estremelv val.;iiti*ie 
and satisfactory report which they have furnished to this Dcpartnienr ciu lii,' 
merits of the Ford Tractor for agricultural purposes. I recognise that it 
asking a good deal of the Society to organise and carry out this irial at such .slairi 
notice, hut the result has been moat helpful, and indeed invaluable to mo. 

Will you kindly convey my special thanks to the distinguished panel of 
who kindly undertook this work ? 

Y'ours very truly, 

(Signed) AUTfKR l.KK, 


WEDNESDAY, JUNE 27, 1917. 

Mr. C. Aoeane, U.B. (President), in the Chair, 

Present:— Sir J. B. Bovven-Jones, Bart., tlu^ Earl of Covciirry, 
Sir Gilbert Greenall, Hart., C.V.O., Lord Morcton, the Earl of Northtov-k, 
Sir John H, Thorold, Bart. 

Vice-Preside7its.—UT, Percy Crutchley, Mr. Ernest Mathews, the Diila'>.f 
Portland, K.G., the Duke of Richmond and Gordon, K.G. 

Other Me/}ihers 0/ the Council.— Richardson Carr, ]\Ir. W. W. Cha[uu.'n!. 
Mr. John Evens, Mr. James Falconer, Sir Howard Frank, Sir Walter Cuiiyy. 
Bart., Mr. Joseph Harris, Mr. W, Harrison, Mr. Alfred Mansell, Karl Manwr-, 
Mr. C, Middleton, Mr. G. Norris Midwood, Mr. H, Overman, Mr. R. G. Paiici viii. 
Mr, F. Haralyn Price, Mr. F. Reynard, Capt. Percy W. Seward, .Mr. f ad 
Smith, Sir John 0. S. Thursby, Bart., and the Right Hon. Frcdciick Mdriidi, 
Gorei'nior. — Mr. W. F. Holt Beever. 

The minutes of the last meeting of the Council held on May 3U. Idl 7. wva 
taken as read and approved. 

Before commencing the proceedings the President read a letter from ilie 
Right Hon. Sir Ailwyn E. Fellowes, K.C.V.O., thanking the Council for tijcir 
kind expressions of sympathy on the death, in action, of iiis son, Captaiti 
Hod worth George Ailwyn Fellowes. 

Mr. H. W. Anderson, of Hermitage Farm, High Hurstwood, Uckfiekl. .Mr. 
Albert S. B. Tull, of Crookham House, Newbury, 8ir G. Stanley While, Bait,, 
of Holywood Tower, Bristol, and Mr. W. H. William.son, 'of Kirkhatjk. 
Middleton Tyas, were elected Governors, and 91 duly nominated caudiJates 
were admitted into the Society as Members. 

The Report of the War Emergency Oommii tee was adopted after discn>di.r!. 
in which Mr. Middleton, Mr. Fred Smith, Sir Walter Gn-UEY. Mr. 
Harrison, Sir Gilbert Greenall, the Right Hon. Frederick WitE.M.H, 
Mr. Falconer, Mr Mansell, Sir John Thorold, and the Earl of Noitrii- 
brook took part. 

A communication was read from the Shorthorn Society enclosing eoiiy (f 
the following resolution : — 

“That the Shorthorn Society hcrel^v request the Royal Agricultural Socieiy G 
Englrind to arrange fur a deputation, consisting of representatives of the R.A.AE. 
and all the Breed Societies, to wait upon the President of the Board of Agriculture 
at the earliest possible moment to explain to him the very great value or the 
Pedigree Stud^ Flocks and Herds of this country, and the serious danger in which 
they are placed by the scheme for the indiscriminate ploughing up cf peruiiineDt 
pastures and to urge that the scheme be modified.” 
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Oinhe su^estion of the President it was agreed that the War Emerijencv 
Coiniiiittee should be asked to give the letter and the resolution their careful 

'[he President read a letter he had received from the Acadt^mie 
.r.Am'JCiilture de France, of which the following is a translation 

Academy of Agriculture of Prance, 

18, Rue de Bellcchaase, Paris. 

Agriculture was informed at its^'meetin*'' on 
.fune 13. ns you will see by the enclosed Extract of the ProoeedinB-f of 
magnificent efforts made by the Britisli Army for the. restoration of t'lm HnA 
m tlie Tegion_cou.uiered by their valour. The Academy has been deeSy ouched 
by the devotion shown m these circumstances by vour ‘officers and boEs ThSv 
believe that the best way of sdiowing the gratitude of the French luricultuTists is 

■llhe Academy of Agriculture does not forget that the Royal Agricultural Society 
fhe commoncement of the war, started the fund S the S cuUura^ 

1 clief ot the A lies, and that they opened a Bubscriptic-n list which has bcIS S 
The greatest utility for the agriciilturists who fell victims to the Germarinvasion 
'ibe Academy is happy at the present time to remember the services rendered by 

A'ours, &c.. 

(Signed) Jules DevElle, President. 

Henry Sagnier, Permanent Secretary, 


WEDNESDAY, JULY 25, 1917. 

Mr. C. Adeane, C.B. (President), in the Chair. 

^ Present '—Truxt^es.^Tha Earl of Coventry, Sir Gilbert Greenall, Bart, 
Lord Moreton, the Earl of Northbrook, Sir John H, Thorold, Bart. 

\ i<‘e-Presidfi)tt!i.—Mr. Percy Crutch ley, Mr. Ernest Mathews. 

OtI>fir JUem.ber.H of the Omneil. lU. T. L. Aveling, Mr. i I . Pent Brocklehurst, 
Mr. )V. W. Cliapman, the Hon. J. E, Cross, Mr. James Falconer, Mr W 
HaiTison,^ Mr. Artlmr Hiscock, Mr. R. W. Hobbs, Mr. AV. F. Ingram, Sir 
Lbarlc.s Knightley, Bart., Mr. J. L. Lucldington, Mr. Alfred Mansell, Mr. 
J. -lyatt, Capt. H. Oliver-Bcllasis, Mr. H. Overman, Mr. H. F. I'lumptre 
Mr. F. Hamlyn Price, Mr. F. Reynard, Mr. C. C. Rogers, Mr. Fred Smith, 
b'eut -Col. E. W. Stanyforth, Lord Strachie, and Mr. 0. W, Tindall. 
i^ucermn.—liv. W. F. Holt Beever and Mr. C, L. Evans. > 
lire mmutea of the last meeting of the Council held on June 27, 1917 
were taken as read tind approved. 

Mr. Albert Flint, of Rcdericks, Harlow, Mr. U. H. Foa, of Holywell Park, 
riitham, Mr. Richard P'ort, of King’s Standing, Burton-on-Trent, Mr. R, S 
bardmer, of Hardres Court, Canterbury, Mr. Alfreil J. Gay, of Duminer Down, 
jaMiigstuke, and Capt.ain J. Harrison-Broadley, -of W^elton House, Brough, 
'Hic elected Governors, and 194 duly nominated candidates were admitted 
ibbj tile Society as Members. 

I he Report of the Finance Committee Avas received and adopted, together 
the recommendation that the sum of 650L should be ti'ansferreci from the 
to the ordinary account, for the reason that although the 
iTsuf expenses had been incurred amounting to 

: '. i Against that there Avas the contribution from the ordinary account of 
AW., leaving an adverse balance of 1,983^. This liability would be met by 
viTing the sum mentioned and by using the estimated balance on the 
* “Miary account, which Avould probably be 1,227L 

] . tlm Chemical and Woburn Committee was received and 

Committee had visited Woburn, and reported that the 
Board of Agriculture— to devote as much land as possible to 
I'O.duction of corn crops and to the growing of the largest crops possible 
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on t he liinrl, at the same time only retaining under eiiieriment such l;uii|^u 
formed part of the regular and continuous series of experiments— had hee^ 
fully complied with. 

The Eeport of the Botanical and Zoological Committee was received am] 
adopted. With regard to ttie attack iii Worcestershire of a boring inject Qp 
plum trees, the t^mmittee ha.tl considered this a very important matter, nml 
had recommended that the Zoologist be instructed to visit the place and advise 
as to the means to be taken to er^icate the pest. 

The Keport of the Veterinary Committee rvas received and adopted. Tjie 
Earl of XOUTHBROOK, in moving the adoption of the Keport, said rb^ 
Committee regarded with grave alarm the ill-success of the restrictive measiin? 
wliicii the Board of Agriculture said had been put into force, and which wfr,; 
ex[)ected by the Board to lead to a material reduction in the number of 
outbreaks of sheep scab. In point of fact there bad been a continued increase 
in the number of cases, which were now 118 per cent, more than tlmse leportol 
up to the same date last year. With the approval of the Council the Cominiite,; 
propo.scd to point out these facts to the Board, and to state that if the disease 
was to be successfully controlled no time should be lost in dealing with it 
drastically, as the difficulties now were less than in the later period nf tli; 
year. If future returns did not indicate an appreciable decrease in tiie 
number of outbreaks the Committee proposed to ask the Board of Agriculture 
to receive a deputation from tlie Society, 

The Keport of the Committee of Selection was received and adofitcd, 
together with the recommendation that in view of the large tuinibers of ik-w 
M embers still coming in a small Committee, consisting of the President, tin 
Hon. Director, and Jlr. Ernest Mathews, be empowered to meet once a nirinri! 
during the recess to elect those candidates wlmse forms of nomination hao* 
bccti received by the Secretary, and that Members elected after July tl.'i w 
eni itled, after payment of their first snbscri jition, to the privileges of niemhcrdiii' 
without further payment until the end of 1918. 

The Keport of the War Emergency Committee was adopted after diseussioa, 
in which Jlr. Smith, the Earl of" Coventry, Mr. Brooklehiikst, Mr 
Maxsrll, Mr. Hiscock, Mr, Chapman, Eord Strachie, Mr. Ovkumay 
and Mr. Fai^coner took part. 


WEDNESDAY, NOVEMBER 7, 1917. 

Mr, C. Adeane, C.B. (President), in the Chair. 

Present : — Trusiets. -Colonel CornAvallis, the Karl of Coventry. Sir trllbert 
Oreenall, Bart., C.V.O., tlie lion. C. T. Parker, Sir John H. Thorold, Bart. 

V\ce-Presid,e.Hts.—Mv. Percy Crntchley, the Rt. Hon. Sii' A. E. Fcllnwes 
K.C.V.O,, Mr. Ernest Mathews, the Duke of Portland, K.G, 

Other Members of the Council. --'Wr. D. T. Alexander, Mr. T. L, Avditie. 
Mr. Davis Brown, Mr. T. A. Buttar, Mr. Richardson Carr, the lion. J. K. Cro-. 
Mr. James Falconer, Sir Howard Frank, Mr. W. Harrison, Mr. R. W. Hobk 
Mr. John Howard Howard, Capt. Dunbar Kelly, Major G, R. Ltinc-Fox. M.l’.. 
Mr. J. L. Luddington, Mr. Alfred Mansell, Mr. C. Middleton, Mr. G. Norri! 
Midwood, Mr. W. A. Mount, M.P., Mr. J. Myatt, Capt, H. Oliver-Bellasis. .Mr. 
H. F. Plumptre, Mr. F Hamlyn Price, Mr. G. G. Rea, Mr. F. Reynard. Mr. 
C. C, Rogers, Mr. John Rowell, Capt. Percy W. Seward, Mr. Fred Smith, Lieut- 
Col. E. W. Stanyforlb, Lord Strachie, Mr. A. P. Turner, and (Japt. J. Bell 
White, K.N.R. 

Governors. — Capt. Sir Beville Stanier, Bart., M.P., and Mr. K. <). I 
Mackenzie. r 

At the commencement of the proceedings the President said, “ 1 at 
the earliest opportunity to formally report to the Council the death uf 
Royal Highness Prince Christian, at whose funeral at Windsor I attended as 
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roin'esentative of the Suciety on Thursday last, [’riuce Christian had for 
many years been a great friend and supporter of the Society, bcooniing a 
(iovernor in 1874, and as a Vice-President and u Trustee he rendered great 
service. The term of H.R.H.’s Presidency in 1[)02 will he reni(Mnlii*n‘d by many, 
as during that year the last of the migratory sliows, l)efore going to Park 
Royal, was held at Carlisle. Prinoe Cliristian took a pra(UicaI interest in 
jigriculfiiral matters, and his frequent attendatices at tlie meetings of the 
Council were highly appreciated, I am sure it would be the ilesirc of (he 
(*o«acil to pla(je on record our deep sense of »)rrow at thodoadi of Prince 
Christian, and to convey the expression of our respectful sympathy io li.lCH. 
Princess Christian. 


“ I beg to moVc the following resolution 

“‘We, the President aud Council, representing the general body of Governors and 
Members of the Royal Agricultural tiociety of England, desire to express to your 
Royal Highness our deep sorrow at the hereavement you have sustnined by Ow 
death of E.R.!!- Prince Christian. . , . 

“ The Royal Agricultural Society have received so many nmrk^s oi hi.s Koyal 
Hi eh news’s favour and interest in its work, as a Member of the Couneii and as 
Prestdent of the Society, that the Members feel his death as a personal loss, ami 
they desire to approach your Royal Highness with the fl.ssur:ince of their resiiectfti] 
sympathy in your great sorrow."’ 

The Earl of Ooventuy seconded the resolution, and said the Council 
would feel the deepest sympathy with Her Royal Highness in her bere-avemenf, 
and they greatly regret, ted that they would not again have Prince Christian 
among them. His Royal Highness took the very greatest interest in the affair.s 
uf the Society, and was always anxious to promote the welfare of agri<>nlture. 

He was also a great friend of hunting, racing and cricket, and, in s]iort,fuliin('d 
all the best attributes of a country gentleman, (Hear, hear.} They were all 
the poorer by his loss. 

The minutes of the last meeting of the Council, held on July '-’5, 017, were 
taken as read and approved. _ r 

Mr. E. C, Rairweather, of Avisford Park, Arundel, Major W. Hrane.is.ni the 
Mill House, Quy, Cambridge, Mr. A. R. W. Garrod, of Edgar harm. Great 
Walsino'ham, Mr. Neville G. Gwynne, of Revenden, Oxsliott, Mr, C. D Morion, 
of Tadworth Court, Surrey. Mr. B. Oppenheimer, of Sefton Park, Stoke Poges, 
Mr. J. E. Pepper, of Jermyns, Hornsey, Mr. R. R. Piteber, of The Chase, 
Buraham-on-Crouch, Mr. E. A. Wigan, of Coaholt Park. Andovci^^ and Mr. 
FAB Wood of Crown Crescent, Scarborough, were elected as CovernorB, 
and 'm duly nominated candidates were admitted into the Society as 

The President, in presenting the Report of the Finance Committee, said 
the Committee had approved the application from the Journal Committee for 
the printing of a catalogue of the books in the Library, the roaTrangeme.nt of 
which Iwi been completed. It was found that some of the books were ver.v 
valuable, and it bad been decided to insure them for J.OOO.h Tlie reimrr was 
received and adonted. ^ i j 

The Report of the Veterinary Committee was received and adopted, 
together with the following resolution 

“That the Board of Agriculture be asked to giv^ean assurance ^ 
shall he brought forward for the repeal of the of 

untiltheRoyalAgricultural Society and the Breed Societies int<rv>.teo nave oeen 
I'onsulted.’’ 

On presenting the Report of the Committee of Selection, Sir John 
Thoeold formally moved 

“That the name of the Hon. Cecil T. Parker be recommended to the General 
Meeting for clectiun as President for the ensuing year- 

He wid that the CouDcil knew Parker's gwat abilil v. aii.l d.al he 

would do everything to iiroinote the interests of flie bociety, _ 

i’iir Gilbeet GreenalIj seconded the motion, which was uiianimou y 
adopted. 
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WEDNESDAY, DECEMBER 5, 1917, 

Mr. C. Adea^ie, C.B. (President), in the Chair. 

Present: Sir J. B. Bowen-Jones, liart., the Earl of Coventry, 

Lord Moreton, the Earl ol: Northbrook, the Hon. C. T. Parker, Sir John H. 
Thorold, Bart, 

Vice-Prexidmt$. — Mr. Pei'cy Crutcblcy, the Ri[{hb Hon. Sir A. E. Fellowes, 
K.C.V.O.i Mr. Ernest Mathews. 

Otker Members of the Council. —Kv. D. T. Alexander, Mr. T. L. Avelinj;, 
Mr. Davis Brown, Mr. T. A. Battar, Mr. Richardson Carr, Mr.W. W. Chapman, 
the Hon. J. E. Cross, Col. Edward Carre, Mr. J. T. (b Eadie, Mr. John Evens. 
Mr. James Falconer, Sir Walter Gilbey, Bait,, Lord Harlech, Mr. Arthur 
Hiscock, Mr. R. W. Hobbs, Mr. John Howard Howard, Sir Charles V. Knightley, 
Bart., Mr. J. L. Lnddin«ton, Mr. Alfred Mansell, Earl Man vers, Mr, G. Norris 
Mid wood, Mr. John Myatt, Capt. R. Oliver- Rellasis, Mr. F. Hamlyn Price, 
Lord Ranksborough, C.V.O., C.B., Mr. F. Reynard, Mr. Andrew Rogers, Itir. 
C. C. Rogers, Capt. Percy W, Seward, Mr. Fred Smith, Lieut. -Col. E. \V. 
Stanyforth, Lord Strachie, Mr. C. W. Tindall, Mr. A. P. Turner, and Col. E. 
V, V. Wheeler. 

Goverrtor.^Mv. W. F, Holt Beever. 

The President said that in reply to the vote of condolence which the 
Council had passed with H.R.H, Princess Christian, the following letter had 
been received 

78, PaU Mall, S.W.l- 

November 12, 1617. 

Dear Mr. adkane, 

I am desired by Her Royal Highness Princess Christian to acknowledge the 
receipt of your letter of 8th inst., conveying a resolution ol sympathy passed by 
the Council of the Royal Agricultural S ^cieiy of England on the death of His late 
Royal Highness Prince Christian. I am further desired to add that Her Royal 
Highness hopes you will be good enough to convey to the Council the Princess’s 
profound appreciation at the earliest convenient opportunity. 

Yours very truly, 

HUGO EBSKINE WBMTSS, 

Equerry in Waiting. 

The minutes of the last monthly meeting of the Council, held on November 
7, 1917, were taken as read and approved. 

Mr. James B. Crichton, of Luthrie, Cupar, Fife, Mr. H, A. Harmsworth, 
of Freshwater Grove, Shipley, Sussex, and Mr. E. Stainton, of Barham Court, 
Canterbury, were elected as Governors, and 91 duly nominated candidates 
were admitted into the Society as Members. 

The President, in presenting the Report of the Finance Committee, said 
that although there had been no Show, considerable expenditure had been 
incurred, and there was a debit balance of l,635L Against that was placed 
the 2,500/. set aside from the ordinary account against loss on Shows, and 
there was a sufficient balance on the ordinary account and on the uninvested 
part of the reserve fund to meet the difference. 

The Report of the Botanical and Zoological Committee was received and 
adopted together with the following resolution to be forwarded to the Board of 
Agriculture and Fisheries : — 

“That in the opinion ol the Council it is unfortunate that the Irish methods of 
testing grass-seeds snould have been adopted in this country in placn of the almost 
universally used Continental method.” 

The Earl of Northbrook, in presenting the Report of the Veterinary 
Committee, said that he, together with Mr. Da via Brown, Mr, Alfred Mansell, 
and Mr. Ernest Mathews, had waited upon the Minister of Agricuiture with 
regard to the outbreaks of sheep scab. They placed before Mr, Prothero 
information and suggestions with a view to checking the disease, which the 
President of the Board promised should receive careful consideration. 

The following letter had been received from the Board of Agriculture and 
Fisheries with regard to the resolution passed by the Council at their last 
meeting 
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Board of Agriculture and Fisheries, 

4, Whitehall Place, London, S W.l, 

SIB -I am direct^ by the President of the Board of AgriciSolind Fisheries 
0 refer to your letter of ihe 9lh inst.. forwarding a copy of a resXtiSa nasSv 
the Council of the hoyal Agricultural Society of on thSm of tS 

Diaeases of Ammals Act, 1890, and I am to acquaint you. for the inh ri mtion of 
your Society, that It 18 not the intention of His Majesty’s Government to remote 
the present restrictions upon the importation of live cattle into the ecant?/ 

In the case of cattle from Canada no legislation will be introduced unW and 
until the impo^tion of live cattle born and reared in that country is found to be 
both practic^le and consistent with domestic policy after the war and in any 
CMC the Board would naturally, >dore any legislation is proposed, take stops tJ 
obtain the views of breed sociolios upon the subject and to impose whatever 
measles may be considered necessary to ensure that no appreciable risk of (ho 
introduction of disease should be incurred. 

I am, Sir, 

Your obedient servant, 

(Signed I A, W- AXSTlturuKU. 

The Secretary, Koyal Agricultural Society of Kngland. Assisfant Secretary. 
In presenting the Report of the Committee of Selection, which was received 
and adopted, Sir John Thobold said he felt sure the Council would agree 
that there was no one who had done greater service for the Society than 
Ml. Adeane, and it gave him much pleasure to move that Mr. Adeane be 
elected a Trustee of the Society and also that Mr. Reynard, who they all knew 
had worked well and hard for the Society for many years, be elected a Vice- 
President. 

The Report of the War Emergency Committee was received and adopted 
after discussion, in which Mr. ^fANSF.r.L, Col. Whekleh, Mr. Davis Brown. 
Lord Strachie, the Earl of Noktijiiuook and Mr. Arthur Hiscock took 
part. 

The following Standing Committees were appointed for 1 h IS Finance, 
.lournal and Education, Chemical and Woburn, Botanical an<l Zoological! 
Veterinary, Stock Prizes, Implement, Showyanl Woiks, Selection, Dairy 
and Produce, and Special. The’ present Members of the various Committees 
were (with some exceptions) rc-appointed to those Committees. Mr, AV. A. 
Mount, M.P., was added to the Journal and Education Committee ; Col. E. 
Curre to the Botanical and Zooh.igical Committee ; and the Right. Hon. Sir 
Ailwyni E. Fellowes, Mr, J’. Tj, .AvcUng, and Mr. Richardson Carr to the 
Committee of Selection. 


Iprocecblngs at the Hnnual 
(Betteral meeting of Governors anb flDemhere, 

HELD AT le, BEDFORD StJUARE, LONDON, W.C. 

WEDNESDAY, DECEMBER 5, 1917. 

ME, C. ADEAHE, C.B. (PEESIDENT), IN THE OHAIE. 

PTjBent: — Trustees . — Sir J. B, Bowen-Jones, Bait., Lord Moreton, the Earl 
of .Northbrook, the Hon. Cecil T, Farker, Sir John H. Thoiold, Dart. 

Vict-Presidmts.—'Mr. Percy Crutchley, the Right. Hon, Sir Ailwyn E. 
I'ellowes, K.O.V.O,, Mr. Ernest Mathews, Mr, Frederick Reynard. 

Oriijiary Members of the Council.— D. T. Alexander, Mr. T. L. 
Aveling, Mr. H, Dent Brocklehur&t, Mr. Davis Brown, Mr. T, A, Buttar, Mr, 
Richardson Carr, Mr. W. W. Chapman, the Hon. John E. Cross, Col. Edward 
Carre, Mr. J. T, C. Eadie, Mr. John Evens, Mr. .lames Falconer, Sir Walter 
Rilbey, Bart., Lord Harlech, Mr, Arthur Hiscock, Mr. R. W. Hobbs, Mr. J. 
Howard Howard, Sir Charles V. Knightley, Bart., Mr. J, L. Luddington, Mr. 
Alfred Mansell, Mr. Christopher Middleton, Mr. G. Norris Midwood, Mr. W. 
A. Mount, M.P., Mr. John Myatt, Capt. R. Oliyer-Bellasis, Mr. Henry 
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Ovorm.'in, 'Mr. K. llamlyn l\Ir. tfoltniari Piogers, Mr. Fred Smith, 

Lieut. -Col. E, W. Stiinvforth, .Mr, C. W. Tindall, Mr. A. P. Turner, anti Col. 

E. V. V. Wheeler. 

frorfirmrs.—Mv. liCOiiard Hrasi^ey, the Key. C. H, Broeklebaiik, Mr. 
Howater Vernon. 

//onorarij Memhcr. — ProCessor Sir John MeFadyean. 

The Rigiit lion. Rowland E. Prothero, M.Y.O,, M.P.. the Hon. 
Edward Cl, Strutt, Col. Sir Alan Sykes. Bart., M.F., Oapt. Sir Charles Bathurst, 
K.C.B.E., M.P., Sir li. Henry Rew, K.O.B., Messrs. R. S. -Bahlen. Cecil F. 
Benson, Charles Burrell. J. F. Crewes, H. S. Daine, W. H. Daun, S. F, Edge, 

F. C. Fendick, W, U. (laiitlett, William Gibson, Southby Hewitt, Michael H. 
Ho! mail, W. A. Hounsoni, James H. Ismay, J. D. Johan nesen, John Kendrick, 
Samuel Kidner, Tlicimas Latham, James Lay. John T. Mills, Joseph H. Mills, 
•I. Herbert Taylor, TVm Thomson, James K. Thornld, J. Timberlake, Sydney G. 
Unite, .1. Odell ViiiLer, Eldred G. Walker, W. H. Weaver, Jonas M. Webb, 
F. N. Webb. J. W. Wliiitome, Capt. H. Fitzherbert "W right, M.P., Ac., Ac. 

Tlu' l’RK.STnENT, in opening the prooeetlings, said: For some years past 
we liave held our Annual Generai Meeting of Members at the Royal 
Agricnltnral Hall, by the courtesy of the Directors of the Hall Company, 
but nwing to the continuancR of the war and the conditions which have 
ari.sen, the Royal Agricultural Hall is not available, and we therefore meet 
on thi.> occ-asion in the Society’s own house. 

tor reason-; explained at the last Annual General Meeting, it has not been 
possible to hold a Show this year, but it has been unanimously decided that 
tlie t\ext Show of the Society will be held at Cardiff, as soon as possible after 
the conclusion of the war. The Society is much indebted to Hie. Lord Mayor 
and the < 'ardiff Local Executive Ctiminittec for the arrangements they have 
been able to make vvirli the Marquis of Bute, who has kindly allowed tlie site 
of the SliQwyard to j'einaiii at (he Society’s disposal until the year 

Notwithstanding the abandonment of the Show the Council has been fully 
engaged during tlie past year. It lias been necessary tu watch the effect of 
Departmental Orders on the industry of agriculture, and, where necessary, to 
draw the attention of the authorities to any Orders which, in the opinion of 
tlie Council, would, if persisted in, have adversely affected the production of 
fo(xl. On the advice of the War Emergency Committee the Council have 
passed re.''olutioits in this connection which have not been without their 
effect. 

The ('ouTK'il lias been most desirous of supporting in every way the 
rresklent of the Board i.d Agriculture, who, he was glad to say, was present 
to-day. 'JTiey rccounise tliat he intimate knowledge of agricultural 

|•ecjuirelncnls and true sympathy with agriculture. (Hear, heur.^ They do, 
liowever, licplore the sort of dual comrol which now dominates the position, 
and which has more than once duriii,g' I lie past year seriously threatened 
produciion. Tiie Board of Agriculture is responsilile for food production, but 
its efforts imiy be entirely destroyed by any ill-i'onsidcred action on the {>art 
of the Food Controller, 

Farmers are now doiiig their best, from patriotic motives, to carry out the 
instructions of the Foixl Broiluctiuii Department with regard to tlie ploughing 
up of jiasture, but what is to prevent the Food Controller from fixing the price 
of cereals next year at such a price as will result in their endeavour being a 
loss to themselves? I’erhaps the President of the Board could give some 
assurance on this point. 

Brices control production, and mere cheapness may mean starvation. It 
has been the business of this Council continually to bring these matters bbfore 
the Food CouLroller. and they will be very careful to watch, and, if necessary, 
criticise, any Order issued in the future which is likely to be detrimental to 
home production, a matter of such vital importance to the nation at the present 
time. 
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The reamugoiiieiu '.f rhc Sc)cieiv^ library iiiid rhe prepamiiun of a 
complete catalogue iias been carried out by au expert librarian, and it is 
intended to print the catalogue fr*: the iif>c of those Members of the Society 
who are interested in agricultural literiUui'e. The library contains many 
liooks of gi'eat value, and, in some iisstances, works wlileh are very rare, and it 
is hoped that in future mure use will be made of ir tlian has been donejiu the 
past. 

The work of the Society in it- different scientific; branches -veterinary, 
chemical, botanical, and zonlogical— has been tiiaintaiiied. This work, though 
appreciated in many quarters, is capable of further development, and if. ivould 
add greatly to the value of rliese different rescarchc's and to tlie interest bdl, in 
them if they were put to piuctical test by Members of the Soeieiy under 
general farming conditions in different parts of the country. A system of 
co-op ration between the Society aii<l its Members throughout the country 
whereby organised experiments Cdulii be carried out, thus bringing practice 
and science info more intimate relationship, would arouse interest and be of 
great value. 

The Society has lost by death a large mimber of its principal supporters, 
many of whom have died tighliug for tlnur country. 

It will, however, be noticud that a large number of governor.s and n}ember8 
have been elected <liU'ing the yeai' ; in fact, only on one previous occasion — 
during the jubilee year of the Society — bus the number of forty-five governors 
an<l 1,143 Members been exceeded, (Uear. beaT]. Taking into suToiint those 
who hail liccii elected tliiiL moi'niiig. (here bus been an addition to the member- 
ship of I, id!* (Jovetnors and .Mem I MU'S in 1917. Siicii an accession of strength 
in a year when tlierc was lui \\]]1 liuw a siimulat iiig eileet upon all to go 
on and make, the yocieiy more usodol to its Membe.rs and to agriculture 
generally. He (the Trc.sidciitl did not think tlie Society was ever in a stronger 
position than it is rn-day. (.Applanse.l 

Cupt. Sir Chakli:?; Bathlkst move;! the adoption of tlie report of the 
(louncil, and remarucil tliat in the existence of this, tlic senior of their 
agricultural organisations, tlieic bad never been picsciilcd to the Members a 
more satisfactory roconl id a year's work, or one that had demonstrated to a 
greater extent the enoniious im]iortance of agricullure and of its 'wise 
arlministration in the highest nariona,! interests. Aitei rofern'ngto the loss the 
Society had sustained by the <leath of Prince {’lirisiian and of other prominent 
supporters, Sir Charles went on to say that the increase in tlie membership by 
no less than 1,239 was the strongest indication of the usefulness of the Society’s 
work and of the recognition of the value of its assistance to the farming world. 
One most important work whicii the Society bad iuilmled during the last few 
yeans was the effort it iiad mo.st successfully made to extcuil some help in kind 
to those ujifortuuaie brotber-ugiieuU mists who, iu the devastated countries of 
our Allies, so sorely needed all The assistance this country was m a position to 
give. It was satisfactory to leiuii fi'om tlic report that the Ovej'seas Dominions 
were coming to our aid in rids rp.s[iect, and they wmuld hope that the people of 
this country would continue to <lo their part, and not allow even their Colonial 
cousins to outdo them in th.at work of fraternal philanthropy. Xorthern Italy 
had now been overrun by enemy troops, and there again was a fresh field for 
endeavour on the p.Tjt of that important Committee, whose work deserved 
most generous aud increasingly generous support. 

The report of the Council rel'erred to tlie trial of the Ford Tractor, and he 
ventured to liope that the e.sumate of the tractor which had been formed by 
the judges appointed by the Society would 1 h> more than realised. In this 
matter they owed a great debt of giatitude to Sir Gilbert Green all for placing 
at the disposal of the Society an area of his estate for the purpose of the 
expcrimculs. 

Of the Society’s activities none was more profitable than the work done 
by the War Emergency Ct.nnmiliee. If lie might say so in the presence of the 
VOL, 78. L 
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Prcsikltiiit of the Board n£ Agriciiluae, ouvci' had tbu Board of Agriculture had 
need to a greater extent than in these critical times of th* wise counsel of 
men of exceptional foresight and agi'iciiltiu'al knowledge, or, indeed, of the 
gentle pressure which came as such a useful tonic to Government Departments 
— flaughterj—in eiurying out the Depariment’s most difficult and delicate- 
duties in the face of overwhelming ignorance, and short-sightedness. No body 
of agriculturists had given wiser advice to the Govermnent than the War 
Emergency Committee, and it was satisfactory to note that in every important 
particular its advice had been adopted, sometimes somewhat reluctantly, 
perhaps, but nevertheless adopted and acted u{)on. As until recently tht- 
spokesman of the Ministry of Food in the House of Commons, it was his 
opinion that but for the work of that Committee and the healthful pressure it 
exercised the country would to-day be far nearer starvation than actually was 
the case. 

The report n-ferred to the efforts made in the direction of the maintenance 
of the supply of essential fertilisers and the prohibition of their export. It had 
seemed to him iinpo.><sible for a Government to explain why the export of 
sulphate of ammonia or basic slag should have been permitted at a time when 
it had never been more greatly wanted. The Committee had ilrawn attention 
to the fact that compulsory ploughing up of Land must be accompanied by 
miiumum prices for cereals for a period of ycarfi. He ventured to hope that ia 
order to afford some measure of security and confidence to farmers the prices 
under the Corn Production Act might not be allowed to fall into desuelude for 
many years to come if farmers were to be induced to invest and retain their 
capital in the land for the good of the country as they ought to do. 

The re|iort ako gave a c.iiition against the excessive ploughing up of grass 
land. The President of the B[>ard of Agriculture, he knew, had this matter 
well in hand, and had made a valuable concession, considering what the 
original programme was. A (question in regard to which the War Emergency 
Committee bad done admirable woi k was that of fixing the prices of meat, 
milk, and other farm pi'oducLs, Tltey liad urges.! the importance of giving 
ample not.ice before such prices came into operation, and in his own opinion 
that notice ought to he at 'least nine months in respect of all the jwoductfi of 
English farmland. With reference to milk, the Committee bad persuaded the 
authorities to fix the price at a decent level. In times of serious emergency, 
and when there was a danger of s<Jcial unrest, milk came next to bread in 
order of Importance if such unrest and food riots were to be avoided. What 
appeared to have actuated the policy of that Committee— and he wished to 
endorse it — was that the availability of food was of infinitely more importance 
than its low price. (Applause.) 

Two matters which he ventured to think were worthy of the consideration 
of the Comiuittec had occurred to him. One '.va« the great prevalence of the 
rat pest in thi.s country, which had destroyed a very large amount of corn and 
needed drastic ireatment, and the other was that the Board of Agriculture 
should be asked to make the spraying of potatoes against disease compulsory 
during the coming year. He concluded by jnoviug the adoption of the Report, 
and added that he had never im tier taken a task with greater pleasure or more 
complete confidence. (Applause.) 

Mr. John Kendrick, in seconding the motion, urged individual Members 
to make the position of the Society still stronger by securing as many new 
Members as pos,sible. He also referred to the prevalence of sheep scab, and 
said that farmers regretted that the Board of Agriculture had not been able to 
bring about any serious check in the disease. 

Mr. F. Edde. speaking with reference to the section of the Report dealing 
with tbc trial of the Ford Tractors, said he was afraid that, published in the 
way it was, the Report of the Judges ^'ave the impression to the public and 
the officials of the Government that it was the only tractor. The Ford Tractor, 
he agreed, was a useful and desirable machine, but it was an untried tractor, 
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and had never been manufachired in commercial quant it tef>. He urged that, it 
was desirable that, before pledging iiself to reports aa to the value of such 
machineiy, the Society should, when arranging a trial, institute something 
more in the nature of a comparative test. With reference to the suggestion 
made by Sir Charles Bathurst as to compulsory spraying of potatoes, if that 
question were tackled, fa(;ilities should be given to mnnufacturera to obtain 
materials for making the spraycirs, 

The Report was then unanimously adopted. 

Colonel Sir Alan Sykcs. Bart..*M.P., moved: “That the lion. Cecil T. 
Parker be elected President of the Society, to hold office iititil the next ensuing 
Annual General Meeting.’' He said Mr. Parker was a very old Member of the 
Council, having been elected in 1881, was for many years Hon. Director of the 
Society’s Shows, and had been previously a steward in several departments. 
His interest in the Society was well known, and, speaking as a Cheshire man, 
he felt it a great privilege to propose Mr. Cecil Park<‘r's election. 

Mr. Thosias Latham (Oxfonlshire) seconded the motion, and referred to 
Mr. Parker's association with his county, where, the late Karl of Macclesfield 
and his sons were well known in connection with agrimillifre, and also in the 
hunting held. Doubtless it was in consequence of this that he had been 
afforded the pleasure of identifying himself with this mution. 

Mr. Parker’s election was then carried unanimously, amid applause. 

The Hon, Cecil Paiikeu thanked the members h>r the honour wliich they 
had conferred upon him. ft was one which lie rtganied very highly, and he 
could only say that it would be his endeavour to follow the e.xainple of his 
preclecessors, and do all he eoiilil to further the interests of the Society. He 
thought it ought to be uointcii out that for sccui'ing the greater number of the 
1,239 new members who had been elected during t])0 year they were indebted 
to Mr. Adeane. (Hear, hear.] 

The President announced that the following twelve Tviist('es huid l^en 
nominated by the Council in accordance with tlie by-laws : 

Adeane, 0,, O.B., Babrabam Hall, Cambridge, 

Bedford, Duke of, K.G., Wobuni Abbey, Bedfordshire. 

Bowen-Jones, sir J. B., Bart.. Council House Court, Shrewsbury. 

Cornwallis, Col. F. S. W.. Linton Hark, Maidstone Kent. 

Coventry, Karl of, Croome Court, Severn Stoke, Woreestershire. 

Devonshire, Duke of, K.G., Government House, OUnwa, Canada. 

Greenall, Sir Gilbert, B irt-, O.V.O-. Walton Hall, Warrington. 

Middleton, Lord. Birdsall House, Malton, Yorks. 

Moreton, Lord. B;irstlen House, Kinghaiu, Oxford. 

Northbrook, Earl of, Stratton. Micheldever, Hampshire. 

Parker, Hon. Cecil T., The Grove, Corsham, Wiltshire. 

Thorold, Sir John H.. Bart.. Old Hall, Syston, Grantham. 

On a show of hands they were declared elected tis Trustees to iiold opieo 
until the next, ensuing .^nrutal General .Meeting, 

The Vice-Presidents were electe<l in a similar maiimtr, their names being 

Crutchley, Percy, Sunninghill Lodge, Ascot, Berkshire 

Derby. Earl of, K.Q., Knowsley, Prescot. Lanenribire. 

Dusdale. J. Marshtdl, Llantb'iliu. S.O., 3Ioiit 

Fellowcs, Kt. Hou. Sir Ailwyu E., K.G.V.O., Honingbam. Norwich. 

Greaves, H. M., Weru, Portuiadoc. North Wales. 

Mathews, Ernest, Lit lie ShurdGoes, Amersham, Bucks. 

Northumberland, Duke of. K.G., .\lnwink Castle, Northumberland. 

Portland. Duke of. K.G., Welbcck Abbey. ^Yorksop. Notts. 

Powia. Earl of. Powie Castle. Welsh nook Mont, 

Reynard, Frederick. Sunderland wick, Driffield, Yoiksbire, 

Richmond and Gordon. Duke of. K.G,. Goodwood, Chicbesier. 

Yarborough, Bart of, Brocklesby Park, Lincolnshire. 

Th« President then repoiTed, under By-law 87, the names of the following 
ordinary Members of the Council who had been elected to represent the several 
diviBione of the Society included in Group A., in order that the meeting might 
take cognisance of their election : — *' 

Yorks.. North Riding: Capt. Clive Behrens, Swiniou Grange, Maltou. 

Norfolk; Davis Brown, Marbam Hall, Downham lifarket ; Henry Overman, 
Weasenham. Swaffham, 
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Scotland : Thomas A. Buttar. Corsron, Conpar Angus, 

Hertfordshire : Richardson Carr. Mill Lawn, Biirleg, Ring wood, Hants. 

Che'-hire : Hon. John E. Cross, Hiah Legh, Knuts'ford ; Capt. W, H. Fraiice- 
Hayhurst, Bostock Hall Middlewich ; G. Norris Midwood, The Grange 
North Rode. Congleton. 

Monmouthshire : Col 'Edward Cuvre, Itlon Court. Chepstow, 

Derbyshire : JohnT. 0. Eadie, Aldershawe. Tjehfudd, StaU's. 

Hampshire: James Falconer, Northbrook F.arm. Micheldever Station; Capt. 
Percy W. Seward, ^"eston, Pet'-rsfield, 

Lancashire: W. Fitzherbert-Brockhole.s, Claugliton Han. Garstang : William 
Harrison, Albion Iron Works. Leigh ; Sir John O.S. Thursby,R,'i,rt.., Ornierod 
House, Burnley. 

Dorset; Arthur Hiscoek, Manor Farm, Motoombe: Shaftesbury. 

Bedfordshire: John Howard Howard. Cluphtun Park, near Bedford. 

Northants : Sir Charle-- 'V. Kniglitley, Bart.. Fawslcy. Daventry. 

Staffordsh re ; John Myatt, Lynn Honse, Lichlleld ; H. G. Patterson, Acton Hill 
stafford- 

Middlesex: A. W. Perkin, Green ford Green. ILirrow, 

Northumberland: George Orey Rea, Docldington, Wooler. 

Cornwall ; Brooking Trant, Trethawle, Li sk card. 

Worcestershire : Col E Vincent V, Wheeler. Newnbam Court, Tenbury. 

Mr. (iHARLKS Bukhkll moved : “That the best, thanks oC the Society be 
tendered to Messrs. Jojias M. Webb, Hnbeit .J, Greenwood, and Newell P, 
Sqnarey, for their services as auditors, and that they be elected for the ensuin^j 
year.'’ 

Mr. Crkwes, in seconding the motion, saiil one cannot fail to observe that 
there is a disposiiitjn to recognise the jiractical princiide in dealing with these 
matters. I know the work involved in going tlirourh agricultural acoounrs. 
May I be permitted to say liow extremely gratifying it is to the rank and file 
of the Members of this Society in the provinces that tlicre has been such a large 
accession of members. That is doubtless otving to the fact that in the lead we 
have more of the practicHl elemeui in agi’iculiure. The inagneti.sm of the 
practical qualities of the President, and the genial and untiring efforts of tlie 
Secretary, have been responsible for Ibis. 

The resolution was carried. 

In response to the Pre-^ident’s inquiry as to whether there were any 
suggestions to be made by Governors or Members for the consideration of the 
Council, 

Mr. H. S. Dainm (Cheshire) called attentiun to the serious loss to agriculture 
arising through the sale of farms and estates. For farms to be sold as they 
were sold at the present time Tesnlt<\l in considerable prejudice to production. 
It was impossible to expect the fanner to farm his best and to produce the 
utmost food when he had a notice to quit in one pocket and a hill of sale of 
his farm in the other. For the duration of (he war he thought such sales 
should be suspended, and he suggested that, so long as a man farmed his 
holding to the satisfaction of the War Committee he should be allowed to 
remain undistnrbal. lie asked that the War Emergency Committee should 
take this matter into their consideration with a view to submitting it to the 
President of the Board of Agriculture. 

Mr. Fldred Walker (Somersetshire) called attention to the serious need 
for safeguarding the supplies of pork. He could not hel[> thinking that a very 
serious situation might arise if the workers in industrial centres were ileprived 
of their bacon. The positi >n with regard to milk was also serious, and indeed 
the present policy seemed to be all against the small fanner and not the 
wealthy man. Pedigree herds were selling at very high prices, and Lord 
Rhondda had said that those herds were to be kept up. but if all little farmers 
were going out, what farmer could pay 200L or 300/. to get a (‘ow back in a 
few yp.ars’ time ? The smalt farmer must not be wiped out. 

Capt. Sir CHARLES BATHURST sufipoj'ted the last speaker’s remarks as to 
pigs. Unless it was proposed gradually tto wipe out the pig population in 
preference to other kinds of food, cfu’cful consideration sliould be given to the 
question whether a higher price per score should not be offered as an 
inducement to maintain a fair head of pi.gs in the country. They were told 
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there was no niore valuable food in t lie eoutiiry than fat ; its calorie value was 
twice that of meat or bread, and the pig reproduced itself so very rapidly that 
he Bhould have thought it was desirable to encourage it, especially in comparison 
with some other farm animals. In certain districts bacon was bv far the most 
important meat, and if social unrest was to be avoided, that was a point on 
which they had to concentrate their attention, 

Mr. Edge said that about font weeks ago a notice had been signed by the 
Vood Controller that milling offals were to be fixed round about 14/ a ton 
after November 15. He had looked at his bills, and had found that far from 
there having been a reduction, the price had been slightly increased. He made 
inquiries, and found that the millers and dealers had received a letter from the 
Food Controller stating that the Order was in abeyance, and he now complained 
that no formal notice harl been given to consumers of the withdrawal of the 
Order. 

Mr. Arthur Kiscock emphasised the importance of something being done 
to prevent the wholesale redaction of the stock of pigs, and gave instances 
showing how sows in farrow and young pigs were being slaughtered. The 
discouragement to pig rearing began early in the year, when action was taken 
regarding the price of milk and for the regulation of prices of cheese. If 
farmers were not allowed to have a little for their work there was nothing for 
it but to let the pig go, but he was hopeful that some assistance would be 
given in order to save the sows and to prevent pigs from being killed in the 
way they had been disposed of recently. 

Mr. JAiiES Falconer expressed the hope that the Board of Agriculture 
would keep in close touch witli the Royal Agricultural Society. He would 
remind Mr. Protbero of what had happened on one occasion when the President, 
of the Board of Agriculture ha<l received a deputation, and when a very large 
farmer asked the Pre-sident to warn the Food Controller not to blame the dairy 
farmers of England for a milk famine in the ensuing winter. He (Mr. Falconer) 
wished to reiterate that the dairy farmers were not responsible for what was 
now coming — a great shortage of milk. 

Mr. Christopher Middleton called attention to the anomalies resulting 
from the Local Food Control Committees having too wide powers in the matter 
of fixing the prices of milk. In some cases the ])Tice had been fixed below 
what it was costing the unfortunate retailer, and in other cases they had fixed 
prices which gave only a small margin and did not cover the cost of ilistribution 
The effect would be to drive milk away from many districts to others. Farmers 
near towns had to pay more in rent and rates, and their labour was more 
expensive than in the case of fanners more remotely situated. If the President 
of the Board of Agriculture could do anything to remedy such a condition of 
things he would be doing a great service both to the producers and the 
consumers. 

The President said that the various suggestions raised wouhl be brought 
to tha notice of the Council, but in the meantime he would read a re.solution 
relating to the prices for beef and |)ork, which had been passed the previous day 
by the War Emergency Committee. The resolution was as follows : — “ This 
Committee is convinced that the position in regard to the meat supplies of the 
country is so grave— mainly owing to the fixing of prices at less than the 
cost of production for Army beef and for pork, and also in view of the 
threatened extension of this policy to civilian supplies - -that it feels compelled 
to warn the Government of the serious consequences that must arise, and urges 
the necessity for an immediate inquiry into the whole position,” 

The Right Hon. R, E. Froth ero, M.P, : I can assure you it is a great 
comfort to me to leave the official atmosphere of Whitehall for the larger and 
freer air of your Society, svhere indiviilual enterprise and independence Las 
built up the agricultural wealth of this country. Sir Charles Bathurst, 
Mr, Edge, Mr. Middleton and others have all made certain remarks to me as 
President of the Board of Agriculture which I naturally shall have to pass by 
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without an answer. I cannot at a public meeting like this say all I should 
like to say ; neither can I in silence acquiesce in the criticisms of the Food 
Controller, who is a colleague of mine in the Government With regard to the 
question of aheep-scab arising on the report, perhaps I may say one word. I 
met a deputation from the Royal Agricultural Society, and I think I did tell 
them BOine facts about what we were doing which were more or less reassuring 
to them. The fact of the matter is, we believe that scab starts in the North 
of Scotland on the hills, and when you come to flocks of perhaps half a dozen 
sheep, or often fewer, belonging to a very large number of small crofters, it is a 
very difficult problem. Mr. Mansell made one or two very practical suggestions 
which will receive our most careful attention ; but what we are mainly doing 
is to concentrate our efforts on what we believe to be the source of the 
infection, and we proclaim an area up in the North and restrict the move* 
ment of sheep, as well as impose certain obligations as to dipping, I think it 
is a misfortune that rhe sheep-scab year should be treated as starting with the 
let January. Really a more convenient division of the year would be the last 
two quarters of one year and the first two quarters of another. That becomes 
important in this way. Owing to the very serious outbreaks of the first two 
quarters of this year and the last two quarters of last year, we shall not show 
a very good record for the year 1917. But supposing we were allowed to start 
from June, 1917, 1 very much hope, though I dare not prophesy, that we 
should be able to show a very much better result for the year 1917-18. You 
must not altogether judge it by the past, and we have not had time to see how 
far our restrictions have had any effect. But there is a marked diminution in 
the amount of sheep -scab in the country in the present quarter. 

I should like to pass to what is the object of my rising, to propose a vote 
of thanks to our retiring President, Mr. Adeane. With all the great changes 
that are bound to go on in a great war, and with all the unprecedented 
demands made on every side upon the loyalty and patriotism of farmers, 
Mr. Adeane has had no easy task, but he has thrown himself into it with 
most untiring energy and vigour, (Hear, hear.) He has placed his time, his 
great ability, and his great experience ungrudgingly at the disposition of the 
Society. He is an admirable representative of your Society when he addresses 
a Government department. Farmers pride themselves on meaning what they 
say — except perhaps when they are dealing with a horse. (Laughter.) Mr. 
Adeane always means what he says, but more than that— and this is also 
characteristic of the farmers — he says what he means. And although he and 
I are very old friends and nothing he can say can ruffle me, I have bad more 
plain speaking from Mr. Adeane than I have had from any other member of 
the farming eomraunity, and I congratulate the Society on their President in 
that respect. (Laughter and applaii.se.) He it was, I believe, who initiated 
your War Emergency Committee, and it is very largely owing to his energy 
and initiative that tbe War Emergency Committee has done so successfully the 
work it was appointed to do. I can honestly say that on many an occasion I 
found that the support of the War Emergency Committee was of great use to 
me in carrying out the policy that I wanted to carry out. 

In all the financial work of this Society Mr. Adeane has given absolute 
satisfaction to a body of business men who are very keen critics on that side 
of a man’s work. Moreover, we have already heard that his only rival in the 
history of this Society as regards the number of new Members recruited during 
a President’s year of office was the late Queen Victoria. In fact, it is a record 
year for the number of new Members, as compared with all the other years 
since the year of the Society’s Jubilee. That is a great feather in Mr. Adeane’s 
cap. (Hear, hear.) 

I am sure you all part with him as president with reluctance, but at the 
same time you all look forward to a career of the same usefulness and 
energy under Mr. Cecil Parker. The Royal Agricultural Society has always 
Veen particularly rich in the number of men of practical experience and 
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administrative capacity whom it has been able to draw upon for its Presidents, 
and I am sure of this, that in Mr. Cecil Parker we have a worthy successor 
to a most worthy outgoing President. I beg to move a most hearty vote of 
thanks to Mr. Adeane for hi,<? many services to the agricultural community 
(Applause.) 

Mr. Kidner seconded, and said how greatly the Members appreciated the 
good work that had been done by their retiring President in his capacity as 
Chancellor of their Exchequer. Since the times of great stress, when it 
looked almost as if collapse had to come, the way in which Mr. Adeane had 
thrown himself into the work of the Society had brought it to its present 
strong position, lie congratulated Mr, Adeane on the great succes-s he had 
achieved in a year when his office had been shorn of its most attractive 
features. 

The vote of thanks was carried with acclamation. 

The President : I should first like to express tlie feeling 1 know we all 
have at the honour which the President of the Board of Agriculture has done 
us by being present at oar Annual Meeting, (Hear, hear.) I find it extremely 
difficult to frame words to express my thanks to Mr. Prothero, Mr. Kidner, 
and to all you gentlemen for the kind manner in which you have received that 
resolution. Mr. Prothero maintains his friendship with me in spite mf my 
plain speaking. I think Mr. Prothero has shown himself the greatest friend of 
farmers because he tolerates plain speaking. That is what wc want. We 
want a President of the Board of Agriculture who will be always free of 
access to the farmers and allow them to speak tlieir minds. 

I can assure you, gentlemen, that I entl my year of office with regret. 1 
have experienced the greatest kindness from all sides, and unstinted support 
from the Members of the Council. I should also like to acknowledge the great 
assistance I have always received from our valued Secj'etary and his excellent 
staff. 

The proceedings then terminated. 
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PRINCIPAL ADDITIONS TO THE LIBRARY. 

[TVie name of ike do^ior^ or the mode <[f aequisiilon^ appears in Italics 
after the title of each loork.] 

ANDERSON, Frederick Irving. Electricity for the Farm. New York, 

Pithlishen 

Ahmsby, Henry Prentiss, Fb.D., LL.D, The Niitrition of Farm Animals. 

New York, 1917 Puhlisken 

Ahmsthono, S. F. Hritish Grasses and their Einjiloyment in Agri- 
culture. Cambridge, 1917 Purchased 

IlEAN, W. J. Trees and Shrubs hardy in the British Isles. London, 

1916 Purchased 

Bieby, J. and Sons. The Law relating to the Sale of Milk. Liverpool, 

1914 Authors 

Bull, Sleeter, B.S., Ac. The Principles of Feeding Farm Animals. 

New York, 1916 PuMuken 

Burtt-Uayy, J, Maize. Loudon, 1914 Purchased 

Carleton, Mark Alfred. The Small Grains. New York, 1916 Publishers 

Chamberlain, J. S. Organic Agricultui'al Chemistry. New York, 

1916 Puhlishert 

CHAUVfiAU, Dr. C. Notes de Culture Mf^canique. Paris, 1917 Purchased 

Collins, S. Hoare. Plant Products and Chemical Fertilisers. London, 

1918 PuUishers 

Ct’NNiNGHAM, ,1. C., aiid W. H. Lancelot. Soils and Plant Life as 

related to Agriculture. New York, 1915 Publishers 

Curtlee, W. H. H. a Short History of English Agriculture. Oxford, 

1909 Purchased 

De Tb afford, Sir Humphrey F., Bart. Horses of the British Empire. 

London, 1907 Author 

Dunlop, 0. J. The Farm Labourer. London, 1918 Purchased 

Eckles, C. H.,and G. F.WaUREN. Dairy Farming. NewYork, 1916,..Pwi/wA«/i 
Fitzsimoks, F. W. The House Fly : A Slayer of Men. London, 

1915 Publish ers 

Fordham, Montague E. A Short History of English Kiiral Life from 

the Anglo-Saxon Invasion to the Present Time, London, Purchased 

French, Thomas E„ and Frederick W. Ives. Agricultural Drawing 

and the l)e.sign of Farm Structures. New York, 1915 Pnllishert 

GiLi. ANDERS, A. T. Forest Entomology. Second edition. London, 

1912 Purchased 

Cosset, A. L. J. Shepherds of Britain. London, 1911 Purchased 

Gras, Norman S. B. The Evolution of the English Corn Market, Twelfth 

to Eighteenth Century. Cambridge, 1915 Purchased 

Green, F. E. The Tyranny of the Country Side. London, 1913 ...Purchased 
Green, Joseph K. History of Botany, 1860-1900 ; being a continuation 

of Sachs History of Botany, 1530-1860. Oxford, 1909 Purchased 

Griffin, Watson. Canada : The Country of the Twentieth Century. 

Ottawa, 1915 ^Ji uister of Trade a nd Commerce 

Gdillin, R. Analyses Alimentaires. Paris, 1912 Mr. C. Adcane^ C.B 

Analyses Agiicoles. Paris, 1913 Mr. C. Adeane, C.3. 

Haines, A. J. 11., and H. Daniel. Surveying and Building Construc- 
tion for Agricultural Studeuls, Loudon, 1915 Purchased 

Hammond, J. L. The Village Labourer. London, 1911 Purchased 

Hanson, C. 0. Forestry for Woodmen. Oxford, 1911 Purchased 

Harris, Franklin S,, Ph.D., and George Stewart, B.S. The Principles 

of Agronomy. New York, 191& Puhlishers 

Holdenby, C. Folk of the Furrow. London, 1913 Purchased 

.IacksON, Beojamin Daydon. A Glossary of Botanic Terms, London, 

1916 Publishers 
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j y uo TO i y i b ^ g Oi'win 

Kella^ay, Herbert J. Uow to lay out Suburban Home (rronmls. 

Second edition, enlarged. New Vork, 1915 ' Puhlisthcrx 

LAND Agents’ Society. Facts about Land. London, lOlVk” 

_ r, r ^ . Land Agents Society 

Une-Clatpon, J. E. Milk and its Hygienic Uelations, L^mdon. 

•II****!.!. in*. vclittsicd 

LAY, Ed, j. 8. The Vegetable Han lei I . London, 1917 PMUher* 

Live Sto^ik llreeders. Revised and arranged by Carl Mk Gay, The 

■Breeds of Livestock. New York, iyih ....Publishers 

Lyon, T, Lyttleton, Elmer 0, Kippin, and Harry 0. BucKM*AN*'*'soils ; 

Their Properties and Managemeiil. New York, 1915 PuUhke.rs 

Macoonald, D. Agricultural Writers, 1200-18110. London, 1908 ...Purchased 
Macdonald, .Tames, and James Sinclaik. History of Hereford Cattle. 

London, 1909 Purchased 

Macdonald, William. Dry Fanning ; its Principles and Practice. 

New and revised exlirkm. London, 1911 Purchased 

MacEwbn, H. a. The Public Milk Supply. Lonrlon, 1910 Purchased 

Matthew!?, A. H. H. History of the Central Chamber of Agriculture 

London, 1915 

Mayall, G. Cows, Cow Houses andililk. London, I'JIS Puhli.<thers 

Sheep and Goats. London, 1911 .Purchased 

Moore, Veranus Alva, B,8.. M.D., V.M.D. The Pathology and 
Differentiat Diagnosis of InfecLious Diseases of Animals. Fourth 

edition, revised and enlarged. New York, 1916 PuUisher* 

Morgan, .Tames Oscar. Field t’rops for the Cotton Pelt. New York, 

Publishers 

Morman, James B. The Lh'it!ei[des of Rural Credits as applied in 

Europe, and aa suggested for America. New York, 1915 Pnhli.sher.f 

Mumfori), F, B, The Bieeding of Animals. New York, 1917 Publishers 

Murray, H. A. Ghemi.stry of Cattle Feeding and Dairying. Tiondon, 

Purchased 

•Murray, J. A. Soils and Manures. London, 1910 Purchased 

Nisbet, J. Element.? of British Forestry. Imndon, 1911 Purchased 

NourSE, Edwin (1. Agncuitural Economics. Cliicago, 1916 Purchased 

Orr, John. Agriculture in Berkshire. Oxford, 1918 Mr. C. S. Orwin 

.Agriculture in Oxfordshire, Oxford, 1916 Mr. V. Orrein 

Orwin, C, S. The Determination of Farming Costs. Oxford, 1917 ...Author 
Parkinson, 8. T'., and G, Smith, Impurities of Agricultural Seed. 

Ashford, Kent, 1914 ..Purchased 

Pearl, Raymond, Modes of Research in Genetics. NewYork, 1 '^\'b,..Piihlishe.rs 
Pearl, Raymond, Frank i\I, Surface, and Alaynie R, Curtis. 
Diseases of Poultry ; their Etiology, Diagnosis, Treatment, and 

Prevention. NewYork, 1915 Puhlishers 

Peets, E. P.ractica! Tree Repair. London, 1915 ..Purchased 

Pknlington, W, a. G,,ALA. Science of Dairying. London, Publishers 

Petherrridge, F. R. Fungoid and Insect Pests of the Farm. 

Cambridge, 1916 Purchased 

Potter, Ermine L. Western Live Stock Management. New York, 

1917 PitbUshers 

Pratt, E. A. Transition in Agriculture, London, 1906 Purchased 

Rastall, R. H., M.A. Agricultural Geology. Cambridge, 1916 

, sMr. C. S. Orwin 

Richmond, H. D. Dairy Chemistry. London, 191 4 Purchased 

Ridgeway, William, Origin and Infiuence of the Thoroughbred Horse. 

Cambridge, 1905 Purchased 
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Rob KRTSON- Scott, J. W. The Sugar-Beet, some facts and some 
illusions. A study in rural therapeutics, by “ Home Counties.” 

London ,1911 Purehased 

Eobinson, William. The Englisli Flower Garden. London, 1913 

Purchaxed 

Rolfs, P, H. Subtropical Vegetable Gardening. New York, Publisher » 

Rose, Laura. Farm Dairying. London, 1911 Purchased 

Rowntreb, B. S. Land and Labour; Lessons from Belgium, London, 

1910 Purckaml 

Rotal Scottish Arboricultural Society. Afforestation in Scotland, 

Edinburgh, 1911 Purchased 

Rutter, W. P. Wheat Growing in Canada, the United States, and 

Argentine. London, 1911 Purckased 

Sherman, H. C. Food Products. New York, 1917 Purchased 

Shorthorn Society. Shorthorn Breeders’ Guide, London, 1917 Society 

Smith, Henry B. The Sheep and Wool Industry of Australasia. 
London, Melbourne, Christchurch, Wellington, and Dunedin, 

1914 Purchased 

Sfencer, Sanders. Pigs for Breeders and Feeders. London, ...Purchased 
Stebbing, E. F. British Forestry ; its present position and outlook 

after the war. London, 1916 PuTchased 

Stkutt. Hon. Edward, and others. British Agriculture; The Nation’s 

Opportunity. London, 1917 Purchased 

Sturoes, T. W. The Poultry Manual. Third edition. London, 191.5 

Purchased 

T AWN AY, IL H. The Agrarian IToblem in the Sixteenth Century. 

London, 1912 Purchased 

Thomson, G. Sutherland. The Dairying Industry. London, ...Puroha.sed 

Tod, H. M. A^ine Growing in England. London, 1911 Purchased 

Tod, W. M. Hints on Feeding. Basingstoke, 1916 Author 

Toynbee, Arnold. The Industrial Revolution of the Eighteenth 

Century. London , 1908 Purchased 

Usher, A. P. History of the Grain Trade in France, 1400-1710, 

Oxf ord , 1 9 1 4 Parch used 

Various Writers, Killing for Sport. London, \}il~}...Il7{}nanita,rian League 
Various Writers. La Science Fran^aise. 2 vols. Paris, 1915 

Ministerc de V Instruction PnUtqve. 
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STATEMENT 

OK 

PRIVILEGES OF MEMBERSHIP. 


--♦♦♦ 

CHEMICAL.— Advice to Buyers of Fertilisers and 
Feeding Stuffs ; Analyses ; Sample of Order Form, 

&C. (pages ii. — vi.). 

BOTANICAL.—Information on purchase and value 
of Seeds and other matters ; Suggestions and 
Samples of Order Form (pages vii.— ix.). 
ZOOLOGICAL.— Information on Pests of Farm Crops, 
Fruit and Forest Trees, and Domesticated Animals, 
&C. (page xi.). 

VETERINARY —Privileges and Information (pagexii.) 

GENERAL PRIVILEGES. 

FREE ADMISSION to Show, Grand Stand, &b., and use of Members’ 
Pavilion in Show Yard. 

SOCIETY’S JOURNAL and other Publications. 

LIBRARY AND READING ROOM, 16 Bedford Square. 

(Open to Membcre from 10 a.m. to 4 p.m, ; S^atiinlays, 10 a.m. to p.ni.) 

REDUCED RATES for entry of Live Stock, Implements, Produce, 
&c,, at Show. 

TERMS OP MEMBERSHIP. 

ANNUAL SUBSCRIPTION— Governor • - Minmnm £5. 

Member - - Minimutn. £1. 

LIFE COMPOSITIONS— Governor £50. 

Member £15 

ifi Bbdfohd Squab b, W.C. THOMAS McROW, 

January^ 1918. Secretary, 

Tele^nraphic Address ; “Practice, Westcen't, London." 

Telephone Number: “Museum 675." [ 



MEMBERS’ PRimEGES OF CHEMICAL ANALYSIS, 

(Applicable only to the ca»e of person* who are not commercially 
engaged in the manufacture or sale any substance sent for Analysis.) 


THE COUNCIL HATE FIXED THE FOLLOWING 


RATES OF CHARGES FOR CHEMICAL ANALYSIS 

TO MEMBEES OF THE SOCIETY. 


These privileges are applicable only when the Analyses are for bonajide 
agricultural purposes, and are required by Members of the Society for their 
own use and guidance in respect of farms or land in their own occupation and 
within the United Kingdom. 

The Analyses are given on the understanding that they are required for the 
individual and sole benefit of the Member applying for them, and must not be 
used for other persons, or for commercial purposes. 

The Analyses and reports may not be communicated to either vendor or 
manufacturer, except in cases of dispute. 

Land or estate agents, bailiffs, and othera, when forwarding samples, are 
required to state the names of those Members on whose behalf they apply. 


1— An opinion on the purity of any Fertiliser or Feeding Stuff 
(so far as this can be given without detailed analysis) , 

2. — Determination of any one ordinary constituent in a Fertiliser 

or Feeding Stuff 

3. — Determination of Potash 

4. — Commercial Analysis of any ordinary Fertiliser or Feeding Stuff 
5— Full Analysis of any compound Fertiliser or Feeding Stuff 

8. ~Analysis of any other material in ordinary use for agricultural 

purposes 

7.— Analysis of Milk, Cream, Butter, or other Dairy produce from 

Members' own farms 

(N.B.— Samples in any way connected with the Sale of Food and 
Drugs Acte are not undertaken for analysis.) 

8 - -Analysis of Water 

9. — Analysis of Soli— determination of Lime only .... 

10. — Analysis of Soil— partial 

11. — Analysis of Soil— complete 

12. — Consultation by letter or personal appointment 


£ 1. d. 

1 0 

2 6 
5 0 
S 0 
10 0 

10 0 

2 ( 


1 10 0 
10 0 
1 0 0 
3 0 0 
5 0 


OPINION OF VALUE. 

Witk the amlysis will he giwn^ as far as j^ossible^ am opinion as to 
whether an article analysed is worth the price ashed far it, or not 
provided the cost of the same^ together with guarantee {if any') am 
other jiarticulars relating to the purchase, be given at the time. 


ALL SAMPLES AND COMMUNICATIONS, TOaETHER WITH FEES 
FOR ANALYSIS, TO# BE ADDRESSED TO— 

DR. VOELCKERi Analytical Laboratopy, 

1, Tudop Street, London, E.C.4. 

II 



Instructions for Selecting and Sending Samples for Analysis. 

GENERAL RULES.— (1.) A sample takea foranalyaia should be fairly rewtientaUtt 
bulk from which it has been drawn.— (2.) ITie sample should reach tne Analyst 
in the tame oondltion that it was in at the time when drawn. 


When Fertilisers are delivered in bags, select four or five of these from the bulk, 
and either turn them out on a floor ana rapidly mix their contents, or else drive a 
shovel into each bag and draw out from as near the centre as possible a couple of 
shovelfuls of the manure, and mix these quickly on a floor. 

Halve the heap oMained in either of these ways, take one half (rejecting the othe^ 
and mix ^ain ra,pidly, flattening down with the shovel any lumps that appear. 
Repeat this operation until at last only some three or four pounds are left. 

From this ALL three tins, holding from Jib. to lib. each, mark, fasten up and sexil 
each of these. Send one for analysis, and retain the others for reference. 

Or,— the manure may bo put into glass bottles provided with well-fltting corks ; 
the bottles should be labelled and the corks sealed down. The sample sent for 
an^ysis can be packed in a wooden box and sent by post or rail. 

When manures are delivered in bulk, portions should be successively drawn from 
different parts of the bulk, the heap being turned over now and again. Tbe portions 
drawn should be thoroughly mixed, subdivided, and, finally, samples should be taken 
as before, except that when the manure is coarse and bulky it is advisable to send 
larger samples than when it is in a flnely divided condition. 


Linseed. Cotton, and other Feeding Cakes.— If a single cake be taken, three strips 
should bo broken off right across the c^e. and from tbe middle portion of it, one piece 
to be sent for analysis, and the other two retained for reference. Kach of the three 
pieces should be marked, wrapped in paper, fastened up, and sealed. The piece 
forwarded for analysis can be sent by post or rail. 

A more satisfactory plan is to select four to six cakes from different parts of the 
delivery, then break off a piece about four inches wide from the middle of each cake, 
and pass these pieces through a cake-breaker. The broken cake should then be well 
mixed and three samples of about 1 lb. each should be taken and kept in tins or bags, 
duly marked, fastened, and sealed as before. One of these lots should be sent for 
analysis, the remaining two being kept for reference. It is advisable also with the 
broken pieces to send a small strip from an unbroken cake. 

Feeding Meals, Grain, &c.— Handfuls should be drawn from the centre of half a 
dozen different bags of the delivery ; these lots should then be well mixed, and three 
i-lb. tins or bags flUed from the heap, each being marked, fastened up, and sealed. One 
sample is to be forwarded for analysis and tbe others retained for reference. 


Soils.— Have a wooden box made 0 inches in length and width, and from 9 to 12 
inches deep, according to tbe depth of soil and subsoil of tbe field. Mark out in the field 
a space of about 12 inches square ; dig round in a slanting direction a trench, so aa to 
leave undisturbed a block of soil and its subsoil 9 to 12 inches deep ; trim this block to 
make it to fit into the wooden box, invert the open box over it, press down firmly, then 
pass a spade under the box and lift it up, gently turn over tbe box, nail on the lid, 
and send by rail. The soil will then be received in the position in which it is found in 
the field. 

In the case of very light, sandy, and porous soils, the wooden box may be at once 
inverted over tbe soil, forced down by pressure, and then dug out. 

Waters.— Samples of water are best sent in glass-stoppered Winchester bottles, 
holding half a gallon. One such bottle is sufBcient for a single sample. Care should 
be taken to have these scrupulously clean. In taking a sample of water for analysis 
it is advisable to reject the first portion drawn or pumped, so as to obtain a sample of 
the water when in ordinary fiow. The bottle should be rinsed out with the water that 
is to be analysed and it should be filled nearly to tbe top. The stopper should be 
secured with string, or be tied over with linen or soft leather. Tlie sample can then be 
sent carefully packed either in a wooden box with sawdust, Ac., or in a hamper with 
straw. 

Milk.— A pint bottle should be sent in a wooden box. 


GENERAL INSTRUCTIONS. Time for Taking SampIe8.-AIl samples, both of 
fertilisers and feeding stuffs, should be taken as soon after their delivery as possible, 
and should reach tbe Analyst within ten days after delivery of the article. In every 
case it is advisable that the Analyst’s certificate be received before a fertiliser is sown 
or a feeding stuff is given to stock, 

Procedure In the Event of the Vendor wishing Fresh Samples to be Drawn.— 

Should a purohaser find that the Analyst’s certificate shows a fertiliser or feeding stuff 
not to come up to the guarantee given him, he may inform the vendor of the result 
and complain accordingly. He should then send to the vendor one of the two samples 
which he has kept for reference. If, howsvep the vendor should demand that a fresh 
sample he drawn, the purchaser must allow this, and also ^ve the vendor an oppor- 
tunity of being present, either in person or through a representative whom he may 
appoint. In that cose three ftam ples should be taken in the presence of both parties 
with the same pirecautions as before described, each, of which should he duly packed 
up, labelled and sealed by both parties. One of these is to be given to tbe vendor, one 
Is to be sent to the Analyst, and the third is to be kept by the purchaser for reference 
or future analysis if necessary. 
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Suggestions to Purchasers of Fertilisers and Feeding Stuffs. 

Purchasers are recommended in all cases to insist on having an INVOICE, and to ■ 
•uch invoice contains the following particulars 
In the case of FarllllMrt 

(1) The name of the Fertiliser. 

(2) Whether the Fertiliser is artificially compounded or not. 

(3) 'ITie minimum analysis of the Fertiliser in respect of its principal feniljiiijs 

ingredients. * 

In the case of artificially prepared Feeding Stuffs for Cattle 

tli Thenams of the article. 

(2) The deecription of the article - whether it has been prepared (a» from one sub-itanei 
or seed, or (O) from more than one substance or seed. 

(3j The percentages of oil and albuminoids guaranteed. 

For example : 

(ai An invoice describing an article as "Linseed Cake” implies a warranty that thi 
article is pure, i.e^ is prepared from linseed only ; "Cotton Cake” (whethe 
decorticated or undecorticated), and "Rape Cake” (for feeding purj^oses 
would come under a similar category. 

Purehaserg are reminded that the use of such terms as " 95 per cent.," “ Oil CutC ic 
affords no security against adulteration. The adoption of the ORDER FORM issue 
by the Socudy is therefore strongly recommended. 

(b) Tn the case of a Compound Cake or Feeding Stuff, a Vendor is compelled In- ih 
Fertilisers a.nd Feeding Stuffs Act of 1906 to state the percentages of ni 
and albuminoids guaranteed, and that it is prepared from more than on 
substance, but he is not required to specify the particular materials usei 
in its preparation. Purchasers are recommended, therefore, to buy Mise 
Feeding Cakes, Meals. &c., with a guaranteed analysis. Any statements i; 
the invoice as to the component parts of such Mixed Cake or Meal wil 
take effect as a warranty, as also will any statements in an invoice, circulai 
or advertisement as to the percentages of nutritive and other ingredients i’ 
any article sold for use as food for cattle. 

Members of the Soedety are strongly recommended not only to see that the invoice 
given to them accurately describe the goods they have ordered, but to make all their order 
iub)eet to the Ana/ysis and lieport of the Consulting Chemist of the Royal Agricultural Soekluo 
England. Copies of a Form of Order (see page v.) for this purpose may he obtained u: 
application to the Becretary. 

Attention is particularly directed to the recommendations below as to the qualities o 
Fertilisers and Feeding Stulls which purchasers should demand, 


Conditions of Purchase and Sale. 

FERTILISERS. 

Raw BonM, Bone-fliflal, or Bono-dust to be guaranteed “PURE,” and to contain not les 
than 45 per cent, of Phosphate of Lime, and not less than 4 per cent, of Ammonia. 

Stiangil or " Digtlatinizad ” Bones to be guaranteed “ pure.” and to contain not less th.q; 
65 per cent, of Phosphate of Lime, and not less than 1 per cent, of Ammonia. 

Mineral Superphosphate of Lime to he guaranteed to contain a certain percentage o 
“ Soluble Phosphate.'’ [From 25 to 28 per cent, of Sohible Phosphate is an ordinarily gow 
quality.] 

Dissolved Boxes to be guaranteed to be "made from raw bone and acid only,” and to fa' 
•old as containing stated minimum percentages of Soluble Phosphate, Insoluble Phosphate' 

and Ammonia. 

Compound ArtifioisI Menuret, Bone Manures, Bone Compounde, &c., to be sold by .analyei 
stating the minimum percentages of Soluble Phosphate, Insoluble Phosphates, am 
Ammonia contained. 

Basie Slag to be guarimteed to contain a certain percentage of Total phosphates ore 
"Citric .soluUe” phosphates (f.e.. phosphates sohible in a 2 percent, citric acid solution). Mm 
to be sufficiently finely ground that: ut lea-^i Ho per cent, will }>ass through a "stMiKiaui 
sieve (10.000 mcsbcR to the square mob ). 

The highest grades of Basic Slag range from 118 to 42 per cent., medium grades ft'<'!i; i' 
to 35 per cent, and low grades from 21 tn 26 pec cent, cf Total pbosphales. 

Generally speaking, at least 80 per cent, of the Total phosphates in a Basic Sbg at' 
soluble in the citric acid solution above mentioned. Accordingly, a high grade Basic Slii; 
would contain from HO to 34 per cent., a medium grade from 24 to 28 per cent., and a Ic'’ 
grade from 17 to 21 per cent, of "citric soluble” phosphates, 

Paruvlan Guane to bo described by that name, and to be sold by analysis stating tfa 
minimum percentages of Pliospbatcs and Ammonia. 

Sulphate of Ammonia to be guaranteed "pure," and to contain not less than 24perceDl 
of Ammonia. 

Nltralt el Soda to be guaranteed "pure,” and to contain 95 per cent, of Nitrate of Sods 

Kainit to be guaranteed to contain 23 per cent, of Sulphate of Potash. 

All Pertilisers to be delivered in good and suitable condition for sowing. 

FEEDING STUFF5. 

Linteed Cake, Cotton Cake i^Decorticated and Undecorticated), and Rape Caka (for leedin; 
purposes) to be pure, i.^.. prepared only fi'om the one kind of seed from which their nam 
is derived ; and to be in sound condition. The percentages of oil and albuminoid 
guaranteed must also be stated. The Report of the Consulting Chemist of the Eova 
Agricultural Society of England to be conclusive as to the “purity” or otherwise of an; 
feeding stuffs. 

Mixed Feadiag Cakaa, Maali, So., to be sold on a guaranteed analysis, giving the pci 
centimes of oil and albuminoids, to be sound in condition, and to contain nothing of 
injurious nature, or ingredients that are worthless for feeding purposes. 
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CONDITIONS OF PURCHASE [AND SALE. 


FERTILISERS. 


Kaw BoneSj Bone-meal, or Bone-dust to be guaranteed “pure,” ai]() 
to contain not less than 45 per cent, of Phosphate of Lime, and not 
leas than 4 per cent, of Ammonia. 

Steamed or “ Degelatinized ” Bones to be guaranteed “ PURE,” and 
to contain not less than 55 per cent, of Phosphate of Lime, and not 
less than 1 per cent, of Ammonia. 

Mineral Superphosphate of Lime to be guaranteed to contain a 
certain percentage of “ Soluble Phosphate.” [Prom 25 to 28 per cent, 
of Soluble Phosphate is an ordinarily good quality.] 

Dissolved Bones to be guaranteed to be “made from raw bone 
and acid only,” and to be sold as containing stated minimum per- 
centages of ^luble Phosphate, Insoluble Phosphates, and Ammonia. 

Compound Artificial Manures, Bone Manures, Bone Compounds, &c., 
to be sold by analysis stating the minimum percentages of Soluble 
Phosphate, Insoluble Phosphates, and Ammonia contained. 

Basic Slag to be guaranteed to contain a certain percentage of 
Total phosphates or of “ Citric soluble ” phosphates (i.e., phosphates 
soluble in a 2 per cent, citric acid solution), and to be sufficiently 
finely ground that at least 80 per cent, will pass through a “ standard " 
sieve (10,000 meshes to the square inch). 

The highest grades of Basic Slag range from 38 to 42 per cent., 
medium grades from 30 to 35 per cent., and low grades from 21 to 
26 per cent, of Total phosphates. 

Generally speaking, at least 80 per cent, of the Total phosphates in 
a Basic Slag are soluble in the citric acid solution above mentioned, 
Accordingly, a high grade Basic Slag would contain from 30 to 34 
per cent,, a medium grade from 24 to 28 per cent,, and a low grade 
from 17 to 21 per cent, of “ citric soluble ” phosphates. 

Peruvian Guano to be described by that name, and to be sold by 
analysis stating the minimum percentages of Phosphates and Ammonia. 

Sulphate of Ammonia to be guaranteed “ pure,” and to contain not 
less than 24 per cent, of Ammonia. 

Nitrate of Soda to be guaranteed “ pure,” and to contain 95 per 
cent. Nitrate of Soda. 

Kainit to be guaranteed to contain 23 per cent, of Sulphate of Potash. 

All Fertilisers to be delivered in good and suitable condition for 

FEEDING STUFFS. 


Linseed cake, Cotton cake (Decorticated and Undecorticated), and 
Rape cake (for feeding purposes) to be pure, i.e., prepared only from 
the one kind of seed from which their name is derived ; and to be 
in sound condition. The percentages of oil and albuminoids guaran- 
teed must also be stated. The Report of the Consulting Chemist of 
the Royal Agricultural Society of England to be conclusive as to 
the “purity” or otherwise of any feeding stuffs. 

Mixed Feeding-cakes, Meals, &c., to be sold on a guaranteed 
analysis, giving the percentages of oil and albuminoids, to be iB 
sound condition, and to contain nothing of an injurious nature 
or ingredients that are worthless for feeding purposes. 
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MEMBERS’ BOTARICAL PRIVILEGES. 


THE COUNCIL HAVE FIXED THE FOLLOWING 

rates of charges for the examinatioh 

OF PLAHTS AHD SEEDS 

BY THE SOCIETTS BOTANIST. 

Analyses are given on the understanding that they are required for the 
individual and sole benefit of the member applying for them, and must not be 
used for other persons or for commercial purposes. The analyses and Reports 
may not be communicated to the vendor except in cases of dispute. 

The charge for examination must be paid at the time of application, and the 
carriage of all parcels must be prepaid. When, however, bond Jide inquiries 
require no special investigation the fees will be returned with the reply. 


1.— Report on the purity and germinating capacity of samples 
of agricultural seeds, with a statement as to the nature 
and amount of the impurities or adulterants present . Is. 
2 —Report on the constitution of mixtures of grass seeds and 
an opinion as to their suitability for temporary leys, 
permanent pastures, &c I*. 

3. _ldentlfication of weeds and poisonous plants with sug. 

gestions for their eradication la. 

4. — Report on the fungoid diseases affecting farm crops, with 

an account of the methods suitable for their treatment, 
where known 

5. ~-Repoft on the natural herbage of a district as a guide to 

the formation of permanent pastures . . . .la. 

^.—Report on the suitability or otherwise of the different 
varieties of the chief farm crops for local conditions 
(where the information is available), stating their average 
cropping capacity as compared with other varieties, their 
quality, power of resistance to various diseases, and 

general purity to type 

7,— Reports on any other matters of a botanical nature of 

interest to agriculturists ... . . Is. 


PURCHASE OF SEEDS. 

The purchaaer should obtain from the vendor, by invoice or other writing, 
the proper designation of the seeds he buys, with a guarantee of the percentage 
of purity and germination, and of its freedom from ergot, and, in the case of 
clover, from the seeds of dodder. 

Copies of the “ Order Form and Conditions of Purchase and Sale of Seeds " 
Isee page ix) may be obtained by Members on application to the Secretary, at 
16 Bedford Square, London, W.C. 1 . 
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MEMBERS’ BOTANICAL PRIVILEGES {continued). 

THE SAMPLING OF SEEDS. 

The utmost care should be taken to secure a fair and honest sample. Thig 
should be drawn from the bulk deliyered to the purchaser, and not from the 
sample sent by the vendor. 

When legal evidence is required, the sample should be taken from the bulk, 
and placed in a sealed bag in the presence of a witness. Care should be taken 
that the sample and bulk be not tampered with after delivery, or mixed or 
brought in contact with any other sample or bulk. 

At least one ounce of grass and other small seeds should be sent, and two 
ounces of cereals and the larger seeds. When the bulk is obviously impure, 
the sample should be at least double the amount specified. Grass seeds should 
be sent at least four weeks, and seeds of clover and cereals two weeks before 
they ore to be used. 

The exact name under which the sample has been sold and analysed 
should accompany it. 

REPORTING THE RESULTS. 

The Report will be made on a schedule in which the nature and amount of 
impurities will be stated, and the number of days each sample has been under 
test, with the percentage of the seeds which have germinated. 

“ Hard” clover seeds, though not germinating within the time stated, will 
be considered good seeds, and their percentage separately stated. 

The impurities in the sample, including the chaff of the species tested, will 
be specified in the schedule, and only the percentage of the pure seed of that 
species will be reported upon ; but the real value of the sample will be 
stated. The Real Value is the combined percentages of purity and germina- 
tion, and is obtained by multiplying these percentages and dividing by 100 ; 
thus in a sample of Meadow Fescue having 88 per cent, purity and 95 per cent, 
germination, 88 multiplied by 95 gives 8,860, and this divided by 100 gives 83’6, 
the Real Value. 

SELECTING SPECIMENS OF PLANTS. 

When a specimen is sent for determination, the whole plant should be 
taken up and the earth shaken from the roots. If possible, the plants must be 
in flower or fruit. They should be packed in a light box, or in a firm 
paper parcel. 

Specimens of diseased plants or of parasites should be forwarded as fresh as 
possible. They should be placed in a bottle, or packed in tinfoil or oil-silk. 

All specimens should be accompanied with a letter specifying the nature of 
the information required, and stating any local circumstances (soil, situation, 
tc.) which, in the opinion of the sender, would be likely to throw light on the 
inquiry. 

PARCELS OR LETTERS CONTAINING SEEDS OR PLANTS FOR 
EXAMINATION MUST BE ADDRESSED (CARRIAGE OR POSTAGE 
PREPAg:D) TO- 

PROFESSOR R. H. BIFFEN, F.R.S., 

School of Agriculture, Cambridge. 
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Note. — C opies of this Form will be forwarded to Members on application to the Secretary, 




MEMBERS’ ZOOLOGICAL PRIVILEGES. 


The Council have fixed the charge of Is. for information to be 
supplied, by the Society’s Zoologist, respecting any injurious (animal, 
quadruped, bird, insect, worm, &c.) pests. 

(1) FARM CROPS. 

All the ordinary farm crops are subject to numerous peats, some atteoking 
the roots, some the leaves, others the stem or the blossom. The first necessity 
is the accurate identification of the pest in any case, for a knowledge of its 
life-history often suggests a method of dealing with it. 

(2) FRUIT TREES. 

There are a great number of orchard and bush- fruit peats. Some (codlin 
moth, pear-midge, &c.) attack the fruit ; others (red-spider, aphis, caterpillars, 
Ac.) the leaves ; others (woolly aphis, boring beetles, &c.) the stem. Informa- 
tion will be given as to the identity of any pest and the best way of combating- 
it. 

; (3) FOREST TREES. 

Advice will be given with regard to the treatment of forest-tree pests, in 
plantations, nursery gardens, or ornamental grounds. Such pests may attack 
the trunks (beech-scale, boring insects, Ac,), the leaves (caterpillars, aphis, Ac.), 
or the roots (cockchafer grubs, Ac., in young plantations). 

(4) DOMESTICATED ANIMALS. 

' Animal parasites, whether external or internal, may be sent for identification 
i and advice. They include worms, fiy-maggotg, ticks, lice, Ac., and many well- 
' known diseases (warbles, gapes, Ac.) are due to them. 

! Diseases of animals due to other causes should be referred to the Veterinary 
I Department. 

j N.B, — Tt is very important that specimens should reach the Zoologist 

I fresh and in good condition. It is often impossible to determine the 
cause of injury in the case of crushed and shrivelled material. Tin boxes 
; should be used, and some damp blotting-paper inserted to prevent undue 
I drying. In the case of root-pests, the root should be sent with its 
I surrounding soil. 

PARCELS OR LETTERS CONTAINING SPECIMENS (CARRIAGE OR 
POSTAGE PAID) MEST.,BE ADDRESSED ITO- 

Mr. CECIL WARBURTON, M.A., 

School of Agriculture, Cambridge. 
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MEMBERS’ VETERINARY PRIVILEGES. 


In order to enable Members to obtain the hiQhest possible Veterinary advice 
when the necessity arises, the Society has entered Into an agreement with the 
Royal Veterinary College, under which diseased animals may be admitted to the 
College Infirmary for treatment, and the Professors of the College may be con- 
sulted or called upon to investigate outbreaks of disease at greatly reduced fees. 

I I.— ADMISSION OF SICK OR DISEASED ANIMALS TO THE ROYAL 
I VETERINARY COLLEGE. 

Members of the Society have all the privileges of subacribera to the Royal 
Veterinary College, Camden Town, N.W.I., so far as theadmission for treatment 
of Cattle, Sheep, and Swine is concerned, withovit being called upon to pay the 
j annual subscription to the College of two guineas. The charges made by the 

j College for keep and treatment are an follows Cattle, 10.5. and Sheep and 

; Pigs, 3.5. Qd. per week for each animal. 

The full privileges of subscribers, including the examination of horses, 
and the admission of Horses and dogs into the College Infirmary for surgical or 
medical treatment, on payment of the cost of keep, will be accorded to 
Members of the Society on payment of a subscription to the College of one 
guinea instead of two guineas per annum. 

II.— FEES FOR CONSULTATIONS, ANALYSES, AND EXAMINATIONS 
AT THE ROYAL VETERINARY COLLEGE. 


The following fees are payable W Members of the Society for services 
performed at the Royal Veterinary College on their behalf in cases where a 
visit to the locality is not involved 

£ I. d. 


Pergonal consultation with a Veierinary Professor . . 10 B 

Consultation by letter tO 6 

Post-mortem examination of an animal and report tbereon .110 
Chemical Examination of viscera for any specified metallic 

poison 10 6 

Chemical Examination of viscera for metallic poisons . .10 0 

Chemical Examination of viscera for vegetable poisons . .10 0 

Chemical Examination of viscera complete, for metals and 
alkaloids 200 


(The above fees do not apply to cases which involve a visit to the locality.) 


I III.-INVESTIQATION OF OUTBREAKS OF DISEASE AMONG 
I FARM STOCK. 

In the event of any obscure outbreak of disease among Cattle, Sheep, 
or Swine occurring on tne farm of any Member of the Society, application 
i should at once be made to the PEiNCirAL of the Royal VETERraABY 
College, Camden Town, London, N.W.l. 

The Principal will then instruct an officer of the College to inquire into 
the outbreak and report to him. He will also fix the amount of remuneration 
to be paid to the Inspector, whose professional fee will in no case exceed two 
guineas per day, exclusive of the actnll cost of travelling and maintenance. 

When it appears, on the report of the Inspector selected, that the outbreak 
was of an important character or of general interest, the cost of the investiga- 
tion will be defrayed by the Royal Veterinary College, 
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mIBLIGATIOIIS of the royal agricultural society of ENGLAND. 

JOURNAL OF THE SOCIETY. 

published AS an Annual Volume of about 500 pages, in paper covers. Free to 
' Members : Price to Non-Members, Ten Shillings. 

TEXT-BOOK ON AGRICULTURE. 

fiEHENTS OF AQRICULTLiRE : a Text-book prepared under the authoritv of the Boyal 
■Vgricnlt.nr.al Society of England by the late W. FREAM. LL.n. Ninth (Ttevised and 
Enlarged) Edition (49tb Thousand), edited by ,1. 1!. Ainsworth-Davis, M.A. 692 pp. 
with .HiW Illustrations. 1914, Price 5,?. nett, bound in cloth. 

FARM ACCOUNT BOOKS. 

A DIARY, combining Ca.sb Account with daily record of Farm Transactions. Price 4*. 
i A FARM ACCOUNT BOOK, 2nii Edition, showing payments and receipts, and supplying 
fi form of Annual Balance Sheet. Price Fts. 6d. Published for the Society and sold 
bv Messrs. FORSTER. GROOM & CO_ Ltd.. 15 Charing Cross. London. S.WM. 

X*, J, FARM CASH BOOK, receipts and pa^Tnents, to be used with a Ledger. Price P's-. 6d- 
Xq* t, harm Lf.DQEK. giving specimen entries and particulars of prolit and loss account 
and balance sheet. Price 8.v. Cd. 

3 ni'd -f are to he obtained at the Soeiety'-^ J[tiit.<e. n; Bed.un'd t^quaee, LotnUm. IF. C. /. 

PAMPHLETS. 

VETERINARY PAMPHT.ETS BY PROFESSOR SIR GEORGE BROWN, O.B.: 

dentition as indicative of the age of farm animals. Sixth Edition (1913). 64 pp. 
With 60 Illustrations- Price Ij, 

mhlS OF THE FARM IN HEALTH AND DISEASE. 72 pp. With 52 Illustrations. Fourth 
Edition (1909). Price Id. 

I8E STRUCTURE OF THE HORSE'S FOOT AND THE PRINCIPLES OF SHOEING. 23 pp. 

Fourth and Enlarged Edition (1902). With 12 Illustrations, Price 6d. 

CONTAGIOUS FOOT ROT OF SHEEP. Second imd Enlarged Edition (1905). 24 pp. With 
8 Illustrations. Price 1«. 

Other Veterinary Pamphlets: 

BE MARE AND FOAL, By Professor J. WortlEY Ate, M.R.C.V.S. 58 pp. With 20 
IlluBtrations. Second Edition (ItlOO), Price Id 
BE LAMBING PEN. By HAROLD LEENET. 3rd Ed.(19l4).-40pp. With9 [Ihistratidtis, Priee6d. 
UBERCULOSIS AS REGAROS HEREDfTY IN CAUSATION AND ELIMINATION FROM INFECTED 
HERDS. By PROFESSOR SIR JOHNMcFadye.AN.M.B., B.Sc., C.M. (1911 ), 19pp. Priceld. 
ILF rearing : An Experiment eondueted at the Woburn Experimental Farm, 1912-14. 
By J. AUGUSTUS VORLCKER, M A.. B.Sc., Pb.D.. 191.5. 12 pp. Price 6d., 3d. to Members. 
Pamphlets by Mr. Charles Whitehead, F.L.S., K.G.S.: 

UCTICAL BINTS ON FRUIT FARMING, (1904). With 10 Illustrations. 43pp. Price li. 

OP CULTIVATION. With 13 Illustrations (1893). 46 pp. Price U. 

DAIRY Pamphlets : 

(Issued mder the authoritv of the Dairy Committee of the. Soefety.) 

IE PRACTICE OF (a) CHEDDAR, (b) CHESHIRE, &(c) STILTONCHEESE-MAKINO Price 2d. each. 
MPLE RULES FOR BUTTER-MAKING. (Sheet.) Price Id. each, or ,5a. per 100 Mounted on 
card and varnished, to hang up in the Dairy, 6d. each. 

=CIPRS FOR MAKING CREAM AND SOFT CHEESES. Price Id. 
iCIPE FOR MAKING SCALDED CREAM. Price Id. 

ILK ADULTERATION. Price Id. ; 5s. per 100, 

OTHER Pamphlets: 

IMPENSATION FOR THE UNEXH.AUSTED MANURIAL VALUES OF FEEDING STUFFS AND 
FERTILISERS. By J. AUGUSTUS VOELCKER. M.A., B.Sc., Ph.D., and A, D. IlALL, 
M.A. (1914). 16 pp. Price Is. 

UCTICAL HINTS ON VEGETABLE FARMING. By .1 AMES Udale (1904). With 15 lUustra- 
tiona. 41 pp. Price Is. 

IE WOBURN EXPERIMENTAL STATION OF THE ROYAL AGRICULTURAL SOCIETY OF ENGLAND. 
By J. AUGUSTUS Voelcker. M.A., B.Sc., Ph.D. Annual Reports on Field, Feeding, 
and Pot-culture Experiments {18L>9-1917). Price Is. each. 

EPORT ON THE WOBURN POT-CULTURE STATION. By .T. AUGUSTUS VOELUKEK, M.Am 
BS c.. Ph.D, With 17 Illustrations (1900). <52 pp. Price 2s. 6d. 

IE .MAKINQDP THE LAND IN ENGLAND. By Aluert PELL. (1899). 27 pp. Price 6d., 
aE MANAGEMENT AND PLANTING OF BRITISH WOODLANDS. By Professor CuARLES E. 

Curtis, F.8.I, (1904). With 6 Illustrations. 36 pp. Price Is. 
aE CONVERSION OF HOME-GROWN TIMBER. By Robert ANDERSON, F.S.T. (1904). With 
4 Illustrations. 28 pp. Price Is. 

ISECTS INJURIOUS TO FOREST TREES. By CECIL WARBURTON, M.A., F.Z.S. (1904). 
With 7 Illustrations. 16 pp. Price Ijj. 

IICH4RD AND BUSH-FRUIT PESTS AND HOW TO COMBAT THEM. By CECIL WARBURTON. 

M.A.. F.Z.S. With 12 111 ust rations. Second Edition (1910). 20 pp. Price 6d,. 
aE DRYING OF FRUIT AND VEGETABLES. By J, AUGUSTUS VOELCKER, M.A., B.Sc., Ph.p. 
With 4 Illustrationa (1897). 23 pp. Price 3d, 

IITAQE sanitation IN RURAL DISTRICTS. By H. MACLEAN WILSON. M.D., B.Sc. With 
a Preface by T. Pridqin TEALK, F.R.S. Second and Enlarged Edition. 32 pp. 12 
rilusbrations (1896). Price 3d. per copy i 2s. per doz. ; 12«. 6d, per 100. 

Ttte above mn be obtained at the Sode^'s Home, 16 Bedford Sonare, London, W.C.l., through 
'oj mUeller, or of Mr. JOHN MURRA Y, ,50fl Alismnrk Street, TT.l. 

of pumphlets sold at not less than One Shilling each are obtainable by Members of the 
^tkty at balf-^-iee. on direct application to the Secretary, 

COLOURED DIAG R A MS. 

Maimblt from Messrs. W. Jk A. K. Jolnutton, Ud., Edma Easter lhad, EdlnburghA 

HnTV.SIX diagrams of INJURIOUS INSECTS. 'Drawn from Nature by the late Misjs 
GkorqianA E, ORMEROD. in conjunction with the late Mi-ss ELEANOR A, OHMBROD, 
F.R.Met.Soc. Arranged in Five Sets, comprising (1) Common Insect Attacks ; (2) 
Insecls affecting Corn Crops and Grass : (3) Insects affecting Fruit Crops : (4) Insects 
affecting Roots and Gardens ; (.5) Insects affecting Trees, Price 6s. per set for Nos. 1. 

2. and 4. and 7s. per set for Nos. 3 and 5. Varnished and mounted on canvas, with 
mllers, price lOn. and 125. per set. Single diagrams, pricelii,6ri.each,or2s.6d.mounted 
"jHT diagrams REPRESENTING THE LIFE-HISTORV OF THE WHEAT PLANT (after FRANCIS 
'AUER). With Explanatory Pamphlet by W. Carruthebs, F.R;S. Price (in-^ 
UP ding Pamphlet) 10s. per Set of Eight Diagrams. \ 

MO DISEASE. By W, Cabbuthers, F.R.S. Price Is. Xlli t 
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[Thli Form I vhen filled apt should be forwarded to the Beoretary of the Soole^ at 
16 Bedford Square, Loodoo, W.C.I.] 

Royal Jidricultural Society of englanl 


FORM OF APPLICATION FOR MEMBERSHIP. 


§ 

of 


County in which \ 

Residence is Situated) 

nnidesirous of becoming a of ^^TtCUCtUVUC 

of ^ttg£ciu6, and engage, iohe?i elected, to pay theArmiial 

Subsciiption of £'f 

and to conform to Hie Rules and Regulations of the Society until the 
terfni?iaiion of the year in which I shall withdraw from it hy notice, in 
loriting, to tke Secretary. 

(^Signature) 

Date 

Nomimted by 

Elected at the Council Meeting held on 

; Secretary. 

t The Coonoll trust that all Hembers who are disposed to give a larger annual 
SubMription than the minimum of fil prescribed by the By-laws will be liuid enough 
to do to, In order that the Society's operations may be maintained. 
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Royal Agricultural Society of England. 


PRIVILEGES OF GOVERNORS AND MEMBERS, 


FREE ADHISSION TO SHOWYARD. 

The Society holds every year an Exhibition of -Live Stock, Farm Produce, andlm. 
plements, to which and to the unreserved portions of the Grand Stands at the 
Iting. Dairy, and elsewhere, Members are entit]e<l to |ree admission. 


REDUCED RATES FOR EBTRIE8 AT THE ANNUAL SHOW. 

Entries of Horses, Cattle. Sheep, Pigs, Poultry. Produce, &C., can be made by Meta 
bers at reduced rates. For Implement exhibits the entry fee of £1 payable in additior 
to the charges for space is not charged when a partner of the firm is a Member of th( 
Society. Firms and Companies may secure these privileges by the Membership of oik 
or more of their partners. 

REDUCED RAILWAY FARES FOR MEMBERS ATTENDING THE SHOW. 

The Railway Companies grant Tickets to Members for the double journey ai thi 
price of a single fare and a third. (Mini mum distance 30 miles.) 


SOCIETY’S JOURNAL AND OTHER PUBLICATIONS. 

Every Member is entitled to receive, without charge, a copy of the Journal of fhi 
Society, e.ach Volume of which contains articles and communications by leadict 
authorities on the most important agricultural questions of the day, together wip 
official reports by the Society’s Scieniilic Advisers and on the various riepartinentso 
the Show, and other interesting features. Copies of the Society’s pamphlets, sold a 
not less than One Shilling each, are obtainable by Members at half price on ilircc 
application to the Secretary. 

LIBRARY AND READING ROOM. 

The Society has a large and well-stocked Library of standard books on agricultura 
subjects. A Reading Room is provided at which the principal agricultural newspaper 
and other periodicals can be consulled by Members during otfioe hours (in a.m.to- 
p.m. : Saturdays. 10 a.m. to 2 p.m.) 


CHEMICAL PRIVILEGES. 


The Society makes anuually a considernhle grant, from its general fiimis in orde: 
that Members may obtain at low rates analyses of feeding stuff s. fertilisers, soil-;. &c. 
by the Society’s Consulting Chemist (Dr. J. AUGDSTUS YOELCEER, Analytical Lahora 
tory, 1 Tudor 'street, London, E,C.4). Members may consult Dr, VoelCker persoiialli 
or by letter at a small fee. 

VETERINARY PRIVILEGES. 


Members can consult the Professors of the Royal Veiennary College, Camden Tewr, 
London, N.W.l, at fixed rates of charge, and they have the privilege of sending Catrie 
Sheep and Pigs to the College Inrinnary on the same terms as subscribers totheCollege 


BOTANICAL PRIVILEGES. 

Reports can he obtained by Members from the Society's Botanist, Professor R. G 
BlFFEX,P.R.S., School of Agriculture, Cambridge, on the purity and germinating powe 
of seeds, and on diseases or weeds affecting farm crops, at a fee of one shilling in e:«'i 

ZOOLOGICAL PRIVILEGES. 

Information respecting any animal (quadruped, bird, insect, worm, Ac.) which. i! 
any stage of its life, aflscls the farm or rural economy gcneraHy, with suggestiousa 
to methods of preventiuu and remedy in respect to any such animal that may b 
injurious, can be obtained by Members from the Society s Zoologist, Mr. CECIL uAH 
BURTON,'M.A., School of Agriculture, Cambridge, at a fee of one nhilliog in each rase 


GENERAL MEETINGS OF MEMBERS. 

The Annual General Meeting of Governors and Members is held in London in th 
month of December, during the week of the Hmithlicld Club Cattle Show. A MeeTiW 
is also held in the Society’s Showyard in the summer. 


ANNUAL SUBSCRIPTION OF MEMBERS. 

The Annual Subacriiition of a Member is payable in advance on the Jst January o 
each year. Every candidate for admission into the Society must be proposed m wriua 
by an existing Member. Forms of proposal may be obtained on application to t*. 
Secretary, at 16 Bedford Square, London, W.C.!. 

SPECIAL PRIVILEGES OF GOVERNORS. 

In addition to the privileges of Members, as described above, Governora ar 
entiiled to an extra copy of each VoNime of the Jonrnai, to attend and speak at 
meetings of the Council, and are alone eligible for election as President, Trustee. ^ 
Vice-President. A Governor also receives a Silver Gilt Badge admitting him to to 
Show and to the Council and Governors’ Rooms, The minimum Annual SnbscripiK’ 
of a Governor Is C8, with a Life Composition of £80. 
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Ised on the Royal Farms at Windsor, Osborne, Balmoral, and Sandringham, 
a nd by Agric ulturists everywhere for over 80 years. 



r Kick^, Rruisf's, S<iiv. Withers, Swellings, A sure remedy for the Fret, Colic, or Gripes, 
;iii)s. Saddle Galis, &[:. It lapidly relieves Strain- Infliieii/a, &c., in Horses. For Debility, Scour or 

and Paining after Calving and Lambing, and is Diarrhoea in Horses, Cattle and Sheep. 'lloven or 

he reinedy for Swollen Udders and Sore Teats. Blown Cattle and Sheep instantaneonslv relieved. 


' ESIP 1833; ' 

l4MYS0N8(lEiIf5 
liii1S®RENCH¥ 


orColds, Indigestion, ’Costivencss, Yellows, Surfeits, 
t'Ssof Cud, Hide-bound, Red Water, in Cattle and 
hetp. .Admirably adapted for cleansing Cows and 
Ewes after Parturition, 


Hewitt 

BRONCHOLINE 


The only sure, cure for Husk, Hoose, or Cough in 
Heifers, Calves, Sheep and I-aiiibs; also Tapeworms, 
in Sheep. It allays Bronchial Irritation, destroys .md 
expels the parasites, soothes the lungs, and gives 
strength to overcome the malady. 


Uses; -HORSES. 

or Blood Disorders, Surfeits. Ikdiing. 

"t .^naeiuia and Skin AtTeclioiis. 

Olt .\ppetite and Sluggishness, 
w Weakly Horses and Bad Doers, 
or preparing Horses for Show or Sale, 
w proinotiTig Growth of Bone, 
or Sterility or Barrenness. 

Prices and full particulars 
on application. 

SoW in a highly conccniraUd 
oHer form, with measure denoting 
dose. Full instructions sent. 



Useat-CATTLE & SHEEP. 

For Impure Blood and Skin Eruptions. 
For Humours, Itching and Ringworm. 
For Loss of Cud and 111 Condition. 

For prevention of .Aboitlon. 

For preparing animals for Show or Sale 
For increasing the Growth of Lambs. 
For Sterility of Bulls and Rams. 

Prices and full particulars 
on application. 

Sold in a highly concentrated 
Powder form, with measure denoting 
exact dose. Full instructions sent. 


Royal Animal Medicine Manufactory, 

a, DORSET ST., LONDON, W. (“:! 







WHERE TO STAY IN LONDON. 


Hot and Cold 
W^ier, 

Synchronised 

Clock 

National 

NO TIPS 

HOTEL 

Upper Bedford Place, Russell Square 

LONDON 

Radiatcr and 

Cupboard in 
Every Room 


Single Rooms 
all one price, 
with Bath, 
Radiator and 
Breakfast ; ; 


61 - 


Imperial 

HOTEL 

Russell Square 

LONDON 


Bedford 

HOTEL 

Southampton Row 
Russell Square — 

LONDON 

Central f^r Business or Pleasure. 


Finest Turkish Baths 
in the World : : ; 

1,000 ROOMS. — 

Orchestra in Winter Garden. 


OLD-ESTABLISHBH. 

COMFORTABLE. 

CENTRAL. 


Room and Table p /A 
d’Hote Breakfast ^ly 

. . from 1 ^ 

No charge for Allendance or Bath;, j 

■HQ 







yPREMIER HOTEL! 

LONDON 


RU 5 SELL 


SQUARH \\ 


■" 150 Rooms. Central Position. Cost £40,000. 

Si ROOM AND TABLE D’HOTE BREAKFAST from 

■■ tmr NO CHARGE FOR ATTENDANCE OR BATHS. 

mm 




ADVERTISEMENTS. 


UNSURPASSED FOR STRENGTH AND QUALITY. 

BUFFALO BRAND 
BINDER TWINE 

Entirely BRITISH MADE, 

Once used always ordered. 

HOLDS THE FIELD! 


Sole Proprietors and Manufacturers : 

DIXON & CORBITT 

AND 

R. S. NEWALL & Co., Ltd., 

TEAMS ROPE WORKS, 

GATESHEADON-TYNE. 

ONLY THE TRADE SUPPLIED. 


HEMP AND WIRE ROPES 

of every description and for all purposes. 


SPECIALITIES : 

Cart Ropes. ' Hay Cords. 

Wagon Ropes. Steel Ploughing Ropes. 

Plough Lines. Hay Elevator Ropes. 

Tarred Thatching Cords. Fencing Strands, etc. 





ADYERTISEMENTS. 


A. T. JONES (HULL), Ltd. 

Bankside Oil Mills, Stoneferry, HULL 



HAVE YOXJ TRIED 

The “ A.T. J.” Brand 

IF NOT "MflT dT d YOU DO SO 

YOU WILL THEM 

as LOTS OF OTHERS do. 

COTTONS, LINSEEDS 
Compound Feed CaKes 

A SPECIALITY. 


Your merchant will supply them. 







ADVERTISEMENTS. 


MANN’S mtent 

STEAM CART S WAGON Co., 

LTD. 

Pepper Road Works, 

HUNSLET, LEEDS. 


London Office : 9, FENCHURCH AVENUE. E.C, 



LIGHT STEAM AGRICULTURAL TRACTOR 

for Ploughing^, Threshing, Reaping, Road Haulage. &c. 


STEAM WAQONS, 

FOR CARRYING 3*5 TONS. 




ADVEETISEMENTS. 


:iisiiBiiBiiaiisiisiisii=ii=iisii=iiBiiBiisiisa 

i| 

THE REMEDY FOR | 

POTATO DISEASE I 


g 8TRAW80NITE 

II (Regd. Trade Mark) 

II Bordeaux Mixture 

II Contains 24/25 per cent. Metallic Copper, and is the 
g genuine original material for 

H POTATO SPRAYING 

■I 

» (This material has the advantage that it can be used either 

H for wet or <lry spraying, the latter being considered preferable) 

I! And for Fungoid Diseases in . . 

II TOMATOES, STRAWBERRIES, CELERY, HOPS, ROSES, 

5 VEGETABLES, CARROTS, CUCUMBERS, VINES and 

II FRUIT TREES (Apples, Pears, Plums, Etc.), and TEA, 

S RUBBER, Etc. 


Packed in 5, 10, 20, 40, and 100 lb. bags. 


R SULPHATE (Anchor! 98/99 FopChaplocR 

g OF COPPER Spraying. 


g For full particulars^ leaflets and prices^ cipply to 
II original 'manufacturers : 

I SPENCER CHAPMAN & MESSEL, U, 

!! 36, MARK LANE, LONDON, E.C. 

II Telegrams : ‘’HYDROCHLORIC FEN, LONDON," 

H Telephone : AVF.tfUE 1588 (3 lines) 

iIbiisiibiibiibiibiibiibiibiibiibiksiisiisiisii: 
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Tractor 

£395 


Grow MORE Food t 
Ploughing MORE Lam 

WITH 

THE PARAFFIN-DRIVEN 

WHITING-BUL 

ONE-MAN OUTFI' 


Oliver Plough 

with Breaker, Stubble or 
NewTypeWhititig Bottoms 


a-FURROW - ' 
i2-INCH - - * 

3.FUKKOW - - 
\{\ OK rj-lNXH - 


£52 10 
£57 10 


Same Prices for 

CASE& EMERSON 
PLOUGHS. 


To plough an eight-acre field is a day’s wc'rkfor 
Whiting-Bull at an average cost of 5/6 perariv 
paraffin, labour and oil— exclusive of plough s!-: 
and depreciation. 

The Whiting- Bull requires one attendant oiily-i' 
or female — as the whole outfit (tractor and 
is self-steeiing. Any /ann hand can learn to opt 
the Whiting-Bull in a week. 

The Wliiling-Bull consistenlly maintains the 
average cost of upkeep and operation after the to' 
and fifth years of service as established in the 
few months. 

rheW'^hitiiig-Bull does general farm work as cihciei 
as economically, and as profitably as it does plougl 
and field work. 

Immediate delivery from 

WHITING (1915) LTI 

334-340, Euston Road, LONDON, 




BURBERRY 

WEATHERPROOF 
SUITS & TOPCOATS "W 

Materialise the scientific ideal of thor- 
oughly practical dress, and embody 
all those qualities of comfort and 
security under the most divergent 
conditions, which Sportsmen and 
lovers of out-door life require in their 
kit — each developed to perfection. 




Tha Burberrj. 

A weatherproof which ensures 
efficiency without resort to rubber 
or other air-tight material. 


Burberry Suit 

Ideal for freedom, comfort and pro- 
tection. Ready for immediate use or 
to measure in two to four days. 


Everi/ 

Burbcny 


BURBERRYS’ CLEANING WORKS. 

Tcfcoais and Suits cleaned. Wiatherprooi 
•garments re-proofed. Price: d.-i tipplkation. 

BURBERRYS 

Haymarket, S.W.I, LONDON. 

Bd. Malesherbes, PARIS, and Agents 
in chief Market Towns. 
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SPECIAL 

(COMPLETE) 

FERTILIZERS 

SUPPLY 

Ammonia, Phosphates & Potash 

in suitable proportion and the prices 
are based on 

GOVERNMENT UNIT VALUES. 

COMPOUND FERTILIZER (for all crops) 
POTATO „ 

CORN & OAT „ 

BARLEY „ 

MANGOLD „ 

GRASS „ 

TURNIP 

WE ARB ALSO OPEERIXG;- 

VITRIOLIZED BONES 
DISSOLVED BONE COMPOUND 
BONE SUPERPHOSPHATE 
SUPERPHOSPHATE 
BONE MEAL 

BONE FLOUR | Our own 

BASIC SLAG (ANCHOR BRAND) j Grinding. 


APPfiY TO AGENTS, OR TO— 

The Anglo-Continental Guano Works, 

LiMifED. 

Oifiee— DOCK HOUSE, BtLLITER STREET, LONDON, E.C.3. 
Uor/w-VlCTORlA DOCK, LONDON, E. 




ADVERTISEMENTS. 
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BLAGKSTONE’S HAY HARVESTING IMPLEMENTS 



The “Taunton " Haymaker. Patent Eeversible Swath Turner, The “ Stamford” Rake. 


Patent Slde’delivery Rakes. Turnover Rakes. Hand Drag Rakes. 

At the R.A.S.E, TRIALS, LINCOLN, 1907, 

Blackstone & Co. won FIRST and SECOND PRIZES 

with their New Reversible 

SWATH TURNER AND COLLECTOR, 
and FIRST PRIZE with their 
New Patent SIDE DELIVERY RAKE. 

THE BLACKSTONE OIL ENGINES. 

For Rnfiflod Petroleum. :: Also specially designed Engines ter ttse with Crude and Fnti Oils. 



Catalogue, with full particulars, post free. 

BLACKSTONE S CO., LTD., STAMFORD. 

Telegrams : “ Blackstonea. Stamford.” Telephone: 307 and 308 National. 
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FOR ALL PURPOSES 


ALBYN 

PASTE 

A SPLENDID 

WATERPROOFER 


ALBYN 

FLUID 

BEST non- POISONOUS 
CARBOLIC DIP 




COOPERS 
SHEEP DIPPING 
POWDER 

THE PREMIER SHEEP DIP 
OF THE WORLD 


ARSENIC SULPHUR 

PASTE 

INVALUABLE FOR 
MAGGOT - FLY 


BLACK ARSENICAL 

PASTE 

PROTECTIVE 

WATERPROOFING 


S76//9K rws FAMILY CIRCLE OF 

COOPER’S DIPS 

THERE'S SOMETHING THERE 

YOU WANT 


or /SCENTS ES/ERy' WHERE 






ADVERTISEMENTS. 


15 


SUMUIEofOOPFER 


EMBEE BRAND 


FOR. SPRAYING 
©HARLOeK.POTATOES, 
FRUIT TREES .WHEATDRESSING. 


'Wo prevent potato Disease 
and to increase the Yield 
SPRAY YOUR POTATOES 


J% But^undy Matarg recommended to Spmy 
one SmuU acre cf fbteUoec - 

12 IflSorSULPHATE OF COPfCR W/89^PURt 
(5 LBS OF WASHING SODA 
120 GALLONS OF WATER 


Fulhnfornfatton os to the preparation c^the hhxfure and the 
method of spnayinq is p/ven m le^ftet F P td2/H entft/ed 
‘Potato DisesstpBIfghf'jand /ts Pttyenfyon. 'issued free 
of chan^ on appheanon to the food fhvduc/ron Deparfment 
72 it ictona Street london S W.f 
Fotato^fowetsaready/sed to obtainaread this ieaftet. 


Sulphate of Copper 98/99% Pore 

May be obtained from the Manufacturers ^ 

MCKECHNIE BROTHERS, LIMITED, 
Sales Off Street. 
Teividdrt^ LI YERPOOL. 

-AURIFEROUS- ^ * 6226 

LtVCRPOOL. \A;inWCC CENTRAL. 


Wortes - W 1 0 N E S . 
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SEASON 1918. 


At the MANOR FARM, Broxbourne, Herts. 

The Property of A. F. BASSET, Esq. 

ROSELAND ( 1912 ) 

A brown horse by William the Third out ol Electric Kosc Mam of Roseworthy), bv 
Lesterlin out of Arc Light (dam of Sir Archibald) by Prism. 

Will cover a limited number of approved mares, including his owner’s. 

At 28 Sovs. and 1 Guinea the Groom, 

Uanis of winners of races advertised at 2iio sovs. and over, half fee. Xo maiden mares taken. 

As a two-year-old ROSEL.VXP started in Ihree races, winning the Fitzwilliam 
Stakes and the July Stakes at Newmarket; he w.is second in the New Stakes 
at Ascot, being beaten a neck by Let Fly, to whom he was giving vibs. 
Ruseland only ran once as a three year-old, winning the Dickerstaffe Stakes, 
at JAvcrpool, by sLv lengths 


All Applications to — 

Mp. W. TUNALEY, as above ; 

OR TO 

Mr. C. V. EVERITT, Roskear, Camborne, Cornwall. 

station : Broxbourne is only 17 miles fiom London on the G.E.R. main line 


Cupiss' Constitution Ba lls 

FOR 

HORSES CATTLE SHEEP 

Jti eases of In cases of In cases of 

Swelled Legs, Grease, Fattening, Conditioning, Scouring, Strangles, Sore 

Cracked Heels, Coughs, Loss of Appetite, Hide- Throat, Surfeit, Gargate, 

Colds, Broken Wind, bound, Hove or Blown, Disordered Liver, Rot In 

Influenza, Staring Coat. Epidemic, Distemper. Sheep, &c., &c. 

And for Scouring in Calves and Lambs they are almost infallible. 

They restore the healthy funotione of the Digestive Organs, fortify and strengthen the 
constitution, give tone and vigour to the whole system, and prevent the injurious re.sults 
of over-exertion or improper feeding. Bullocks fatten much faster by occasionally having 
a Ball, and by their freciueut use Young Animals grow to a larger size and come to earlier 
perfection with the same quantity of food. 

Prepared upuards 0 / 60 years by the late 

FRANCIS CUPISS, M.R.C.V.S., DISS, Norfolk. 

Author of the Prize Essay on “The Diseases of the Liver of the Horse." 


Sold by all Chemists and Patent Medicine VendoK in Packets at !/9 and 3/6 rnfiA, 6 Smatl 
Packets 10/-. 6 Larae Packets 20/-; or direct from FRANCIS CUPISS, Ltd., The Wilder- 
ness, DISS, Norfolk on receipt 0 / amomt. 

Sand a Post Card for our fLLUSTRUTED HANDBOOK, giring full particulars and treatment 
of various diseases, gratis and past frae. 
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PURVEYORS TO - 

; Ibis flbajcstif tbe Iktng. 

By Appointment, 

WATERLOO ROUND FEEDING CAKE^ 

AS SUPPLIED TO 

HIS IME JLiJES'TY THE XCIHG* 

By Appointment. 

The most perfect MIXED FOOD In the Market. 




WATERLOO 97 /o PURE COHON CAKES. 

OUARANTEED FROM EGYPTIAN SEED ONLY. 
Suaranleed 97 par oeit of Purity. 


WATERLOO ROUND 97 /„ PURE LINSEED CAKES. 

THESE CAKES ABE MADE FROM THE 

BEST LINSEED PROCURABLE. ‘J t!! ’ i""' 

GUARANTEED 97 PER CENT. OF PURITY. 

To coDtala about 13 per ceot. Pore Lioseed Oil, Uudcr about } per ceat. Sand. 
This is the Purest and Best Linseed Cake Manufactured. 


WATERLOO 8T°|„ PURE LINSEED CAKES, i 

AJiULO BHAra. I 

Guaranteed 97 per cent, of Purity. RWATERLOO 97% 

To contain sbouL 12 percent. Ture Linseed oil. Under about J per cent. Sand 

MADE FROM FINEST QUALITY LINSEED. THOROUGHLY SCREENED. 

Sold «a thu ooutraot warraaty Df tha Royal Agrloultnral Society of Eailind, viz:—*' Guarantaod pure 
and to ba delivered in good oondlllon.’*^ 

Manufftctured by the WATERLOO MILLS CO.. Ltd..~HULL. 

For Price aud Particulara apply to AYRE BROS., THE AVENUE, HULL. 

ISellinjr Brokers for the Company.) 


Lewis’s Kettering Horse Hoes 

made in 11 SIZES. 

Prices from £5 10s. to £12, plus advance. 

These Hoes will follow any size Drill for ^ 

any crops, ridge or flat— Corn or Roots. 

Catalogues Fkek. ^ 



Awarded Prize by R.A.S.E. and many other Societies. Send for Catalogue. 

Telegrams; “Lewis. Ironworks ^Kettering,” Telephone Na ig.v 

G. LEWIS & SON, Ltd., implement _W_o:ks 

KETTERING, ENGLAND. 
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Royal Veterinary College 

CAMDEN TOWN, LONDON, N.W.1. 

(FOUNDED 1791.) 


Professor SIR JOHN McFADYEAN, yW.fi., B.Sc., LL.D,, 
M.R.C.V.S., Principal and Dean. 


The attention of parents and ^^uardiana is called to the 
excellent prospects which the Veterinary Profession offers to 
young gentlemen of good education. 

Tiic demand for Veterinary Surgeons, both for private- 
practice and for public appointments, is in excess of the supply. 

Complete courses of instruction are given for the Diploma 
of the Royal College of \"eterinary Surgeons and the B.8c. 
Degree in Veterinary Science of the University of London. 

Full particulars of Classes, Prizes, Fees, and duration of 
terms are given in the College Calendar, copies of which may 
be had on application to 


THOMAS C. WICxHT, Secretarij. 
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Ttleiraphlc Address ; Telephooe No : 

-WEATHERLEY, LONDON.” HOLBORN 1923. 

Established in Old Newgate Market, 1811. 

E WEATHERLEY & CO., 

Wholesale Meat, Poultry, Game and Rabbit Merchants^ 

246, 247, 248 and 412, CENTRAL MARKET, 

i:.0]Nri>0M, e:.c. 


Live Poultry anti dead Pigeons in feathers now in 
good demand. 

Best Prices (nett) returned according to current market value, 
less freight charges. Cheques remitted same day as goods received. 
Hampers supplied and forwarded on receipt of application. 

CORRESPONDENCE INVITED. 

Bankers; LONDON JOINT STOCK BANK. Charterhouse Street. 


NATIOHAL PROVIOEHT 

INSTITUTION 

FOR MUTUAL LIFE ASSURANCE. 

FOUNDED 1835. INCORPORATED 1910. 


DIRECTORS. 

Ohairman-The Hon. ViCART Qibbs. 

0. n. W. Adkanb, Esq., O.B. : The Rt. Hon. Sir AILWYN E. Fbllowbs, 

air Jonathan E. Baokhousb, Bart. P.O., K.C.V.O. 

Cosmo Bevan Esq. Captain A. B. Leslib-Mblvillb. 

J. 0. LEWIS COWARD, Ksq., K.O, GbOBOB OKISPB WHITELEY, Eaq. 

Robert E. Dickinson, Esq. AldermanSir Walter H. Wilkin, K.O.M.G. 

Hugh E. Ho are, Esq. Vincent W. yorke, Esq. 

L. F. Hovil, Actuary and Secretary. 


Copies of Leaflets dealing with current 
Life Assurance Topics will be sent, post 
free, on application to 

48 GRACECHURCH ST., LONDON, E.C.3. 
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Dunns Farm Seeds. 

KVKRY BAG IS TESTED FOR GERMINATION 
AND PURITY BEFORE BEING DISPATCHED 
TO CUSTOMERS, lllustvatcd Cataloflue Post Free. 


Dunns Farm Seeds to suit the soil and to 
produce food for the Nation. 

Dunns Dorset Marlgrass Broad Leaf Double Cut 
Clover has a pedigree extending back 84 years. 

SEED TESTING LABORATORY. 

FARM PLANT MUSEUM- PLANTS IDENTIFIED FREE OF CHAKGK 


Telegrams : ‘ Diinnseed, Salisbury'' 


Telephone: Salisbury nft. 


Established 

1832 . 


J. H. DUNN, 

Agricultural Seed 
Specialist, 


Established 

1832 . 


DUNNSEED CHAMBERS. SALISBURY. 




THE FARM 
SEEDSMEN 

ALWAYS at 
your service, 

best stocks of spring 
and autumn wheats 
and all seed corns. 

CLEANED-GRADED-TESTED. 


Mangel, Swede and Kohl Rabi 
Seeds for the Dairy Farmer. 

Clovers, Lucerne, Tares, 
Ryegrasses and all other 
Seeds. 

Approved Agents lor all Artilicial 
Manures at Government Controlled 
Prices. 


U’KITE CS PLEASE— 

JA8. & GEO. H. MATTHEWS, 

HAROLD WOOD, ESSEX, 

And at ONGAR, ESSEX. 


TOE HILL HACKNEY STUD, 

BINGLEY, YORKS. 

Tbe Property of V. V. RYCROFT* 

STUD HORSES I 

HOPWOOD KING 11804. 

Supreme Champion, 19IS. 

Heserve Supreme Champion. London. 
1916. 

Senior Champion, London, 191S. 
liesierve Senior Champion, r.inndQn, 1914. 
Junior Champion, London, 1913. 

BINGLEY TOREADOR 12312. 

First, London. 1915. 

junior Champion, London, 1914, and 
Reserve for Best Stallion shown. 

admiral CLIQUOT 11667. 

First, London, 1914. 

deserve Junior Champion, London, 1913. 

HEATON PERFORMER 11063. 

First, London, 1910. 

BINGLEY BOY 12972. 

A voming pony sire, 

liiPlOII MARES & YOUNG STOCK 

a Specialty. 



TOM BLACK, Manager. 


CATALOGUE FREE. 

Please mention this Journal. 
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SEED POTATOES. 

Scotch Seed a Speciality. 
MAJESTIC. DOMINION. 

ARRAN CHIEF. GREAT SCOT. 

KING EDWARD. 

ALL THE LEADING VARIETIES SUPPLIED. 

NO BETTER STOCKS OBTAINABX^E. 

Catalogue and Price List on Application. 

ISAAC POAD & SONS. 

ESTABLISHED OVER 50 YEARS. 

Head Office 84 & 86, Walmgate, YORK. 

Scotch Office :—Lundin Links, FIFE, N.B. 


PEAT MOSS LITTER 

(Home or Foreign) 

GRANULATED PEAT 

Specially prepared for Poultry, roui?h or fine ^ound. Also for Nurserymen .and Plorlstfi. 

MOSS LITTER TAILI NQS— Bedding for Cows, Calves, etc. 

Quotations.— F ree on Rail, or Carriage Paid on Application. EXCELLENT QUALITY. 

Works— Pilling (Lancs.); Kirkbrlde (Cumberland); Bathgate (Scotland). 


GAVIN BROS. 4 GALLOWAY, 219 St. Vincent Street, Glasgow. 


JOHN UNITE, LIMITED, 

29/ & 293, EDGWARE ROAD, LONDON, W. 

(By Appointment to H.M. Kin^ Geor^fe th.e Fifth). 

Caavas, Teat, and Fla| Contraotora toR.A S.e.. Kighland and Yorkshire Agrioalturel Seoletlee, <o. 
Horie Clothing and ovarything for tho Stahlo. 

600 Tarpaaiina In Stook for Maohlnee, Wagoni, Enginee, to. 

TENTS. STALLION OUTFITS. MACKINTOSH COATS, CAPES AND APRONS. 
RICK CLOTHS. BLINDS. CORDAGE. MOTOR CLOTHING & GARAGE REQUISITES. 
ON HIRE : Pavillono, Tonti, and Flage for Royal Caramonlei, Pnblio Reloloinga, Balia, 

_ Wad dingi, Baiaait , Flowe r Shewa, Fataa, and Cardan Partiaa. 

Telegrams ■‘Uuitent, Edgward. London.” Telephones 5933 and 5934 Paddington. 
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The Wilts United Dairies, Ltd., 

93, Albert Embankment, London, S.E., 
are always open to purchase Reliable Dairies of WelDCooled Milk. 


TANKS 

We haye himdredB of good Recond- 
hxDd Storage 'J'anka for sale, taken 
from aid pa ne dlamantle. AU 
capacUiea from lO gall on a. Write 
fcir list. 

M a>c]:iine]?y 

steam. (tB 8 and Oil Knglrcs, Port- 
ablea, Electrical Plant, Boilers, 
Machine Tools, Cranes, Wjiclieri, 
Raili and Girders. Catalogue sent 
post free. 

Thos. W. WARD, Ltd., 

Albion Works, SHEFFIELD 



SEEDS 


Pl'RlTV AND 

ger:ii]Nx\tion 

GTAKANTEKD. 


Temporary Pasture Mixtures 
Permanent Pasture Mixtures 

C.MtBlAGK rAll). C.ATALOCl'KS FK’EE. 

LITTLE & BALLANTYNE, 

Skrdsmks to H.M. thk King, 

CARLISLE. 

h:sliii)lisk-:ii looycius. 


HIGGIN’S 

DAIRY SALT 

Eureka and DV Brands. 

Are uied in Butter Contests 
at all the Principal Shows, 
also in Agricultural Colleges 
and Government Dairies. 


Ashton, Higgin & Co., Ltd., 

LIVERPOOL. 



I: 


^.I'lVERPOO 


College of Agriciiltnre. 

WintBJ' Session - - OOTOBER to MARCH. 
Summer Session- ■ APRIL to JULY. 

The Day Classes, iu conjnncilon with certain l'; i- 
verity Classes, provi-ic a full course of InsiriK’tioii 
in Agriculture, HiirticulCurc, and Porcttr/, 'Ud 
'jiialify for the College Diplmna, the U.rtu. Degree, 
ann other Enamiiiations. 

I'.U.ENDAR, showing Coiuplttc Courses in .tgri- 
culture, Forestry, HorticiilMiro, and .Mlied SclBUces 
in lisy and Kwtiing Olas-ies; .Shurr. Cimrst!- for 
Fanners aui( Foresters; fiy Ha hus of Comity la'ctures 
and Kiperitiietital Work, and Scheme of Barsarit's 
fur Students resident in the College Area, iiia.v he 
had from the secretary- 

ALEXANDER MoCALLUM. M.A., LL.B., 

13, Qeoiffe Square, Edlnburgli. 


BRYAN CORCORAN Ltd., 

Enrlaecrs and Contraclon, Mlllwriibti 
and Water Power Spcclallstg. 

Makers of Co I Oman’s Patent 

ADJUSTABLE 


Rotary 
Screens 
for all 
kinds of 
Grain 


Ifarfca, War«ftou«»:--WHITEOHAPBL. 

Stars* t-BASlfM ENT OF 30, MARK |JA^B. 

Office:— 31, MARK LANE, E.C.3. 
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RYELAND SHEEP 

THE COMING BREED. 


At the present day they are unsurpassed in the production ot 
fine wool and delicious flavoured mutton, also for crossing 
purposes for the getting of Fat Lambs. 



>‘lwto [S^ort and (itmraL 

Winners of ist Prize and Medal for Fat Lambs, Smithtield Show, Dec., 
1916. Also won 2nd Prize witli another Pen. 


Clytha Park Flock 

Winners of many Prizes in previous years. Winners 
of Four First Prizes Herefordshire and Worcester- 
shire Show, X916, and Two First Prizes, Four 
Second Prizes, and One for Wool at Royal Show, 
Manchester, 1916. 

ist and 2nd Prize and Medal fori Fat Lambs, Smithfield 
Show, December 4th, 1916. 

SHEARLING RAMS & RAM LAMBS, &c., FOR SALE, 
Inspection by Appointment invited. 

Apply, MANAGER, Clytha Park, Abergavenny. 
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GRENDON PEDIGREE 
DAIRY SHORTHORN HERD 

Th« Property of H. A. BROWN, Esq.^ Grendon, Atherstone, Warwickshire. 


I i i I I I 


. The Herd contains 
representatives of most 
of the best N orth Country 
families, as well as the 
Musicals, Ked Rose , 
Barringtons, and other 
favourite Bates tribes. 


[ID I □□ 



LADY WINDSOR 19th. 



STRAWBERRY 22fid. First Prize, Penrith, Mnrdi, 1017 . 


STOCK BULLS: 

Lord Nottinfi-ham 

116317. 

LIscct with jjrent success 
in the Herds of tlie Into 
I.tird lAicns and Mr. |, 

M Cl ff .U , W : 1 1 ere ro> ik . 

Loobagh Star 2nd 

131998- 

Bred by Sir (1. Giecn.nll 
out ' f Barrington Cran- 
foril r;t!i. Sold for 250 
guineas at PiiddiiiKlon 
S.ile, [f)i2. 


Only real Dual- 
purpose Cattle kept, 
of ll;c type illus- 
trated above, with 
si/e and flesh, and 
grand udders. 

Daily Milk re- 
cords kept and 
inspected by 
D.S.A. 

9^ For further 
particulars apply to 
Owner ns above. 



Pkoios by C R E SS 1 0 A 3 3 Pd . G. H. Pa » 

Winner of three First and Special Prizes on same > 
day, Wigton, 1913 ; only time shown, 
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PEDIGREE LIVE STOCK 

The Property of Messrs. CHIVERS & SONS, Ltd. 


Large White Pigs, 

Over 1000 Large Wliite Pigs are bred annually. The Herd is composed of animal* 
oi the best strains and bii.s been very aucces'^ful in the Show Ring. A large selection 
of Young Boars and Gilts always on hand. 



HISTON NORTH LASS. A winning Gilt at the R.A.S.E. Show 
at Manchester, 1916. 

Dairy Shorthorns. 

The Herd numbers over 150 Head, and is largely composed of repiesentatives of the 
best Bates families. Daily Milk Records kept. Young Bulls from Heavy Milking Dams 
for Side. 



Sl^ckBuH: ROYAL FOGGATHORPE 133300. 

Dam: Elaie Fosgathorpe* Ist, Royal j Sire: Salmon’s Favourite 1 1 7594, w'bose 
Dublin Show, 1915. and gave 11,724 lb. dam, Fedora by Beau Sabreur 74 ■40, gave 
of milk iu 310 days. I 742 gallons of milk with her first calf. 

Apply Estate Department, CHIVERS & SONS, Ltd., Histon, Cambridfc. 



Eaton Shire Stud, Herds and Flocks. 

TJis Property of HiS GRACE THE DUKE OF WESTMINSTER. 



rinito.-< i,!i G. n. 

EATON PEN LAND KINO 32333- First a ad Champion, Royal, 19 Ul. 

LARGE NUMBERS OF ALL ABOVE BREEDS FOR HIRE AND SALE. 

Apfilication h riew by ai>t>ointrnent, 

JOHN CROWE, Aldford, Chester. 

Stations : Chester (LN.W.Ry. and G.W.Ry,), 5 miles ; Waverton (L.N.W.Ry.), 3 mi 7 s. 
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The Kelmscott Dairy Shorthorn Herd, Oxford Down 
Flock, and Stud of Shire Horses, 

The Property of R. W. HOBBS A SONS, Kelmscott, Lechlade, Glos, 

Herd 500 Dairy Shorthorns. Miik records kept. Numerous prizes won for Inspection, Milkrip 
and in Butter Tests, including the Fifty Guinea Group Challenge Cup for the last three years at 
the Royal Show; and the Gold Medal, the Shorthorn Society's Prize, “Spencer" and “Shirk-v" 
Challenge Cups, three Firsts, three Second, and three Third Prizes at the London Dairy Shows 


5T0CK BULL5 in service from 
Dams with Milk Records above 
1,000 Gallons include 'Trickster 
4 tli 11 S 050 , dam 'I’ricksey kiti) 
(1st Prize Royal Dublin Showj; 
Kelmscott Juggler 116032 , dam 
Hawthorn 7th (Champion Kov:i; 
Show) : Cranford Freemason, 
dam Red Rose Hrd; Cranford 

Rose 44 th. Bred at Kelmscott. Won 1 st Milking, 2nd (Ist" anf Kl\^ve ChmnS'K^ 
Inspection, the Shorthorn Society’s Prize, Gold Medal, Keseue Champion Kov... 

' Spencer’ and “Shirley’’ Challenge Cups at the London ’’ 

Dairy Show, In 1914. _ She gave 15.505 lbs. of Milk in 318 

days with her last calf. 


Bulls and Bull Calves always on Sale 
at moderate prices, and usually a 
few good three or four cross Non- 
pedigree Hull Calves, suitable lor 
use in Non-pedJgree dairy herds. 

All Cows in milk and the Stock Bulls 
have passed the Tuberculin Tests. 




Helpmate nth. Bred by 
R. W. Hobbs & Sons. Won 
First Prize at the Royal Show. 
1913, for the Best Dairy Cow 
of any breed or cross, and First 
Prize at. the Royal Show, 1914, 
for Best Shorthorn Dairy Cow. 


OXFORD DOWN FLOCK. 

A large dock of Kwes is kept. 
Shearling Rams, Ram Lambs, 
and Ewes have been successfully 
shown at leading shows ii>:' 
many years. Rams, Ram Lambs, 
and Kwes ntwavs on Sale. 


Lady Alexandra. Owned by R. W Hobbs S Sons many years. Rams, Ram Lambs, 
Won First Prize as the Best Dairj^ Cow of any breed or always on Sale, 

cross at the London Dairy Show, 1914. She was First in 
Milking Trials as a heifer in London. 

KELM.SCOTT 5TUD OF 5HIRE HORSES.— Sound active Colts and Fillies of all ages on 
i^ar ^ purchased at Lord Rothschild’s sale at Tring ii> 

.1 Meuesirel (twice t^iampion at the London Shire Horse Show). Dan.. 

BlyUiwo^ Guelder Rose (champion mare at the Royal Show), Also the grand two-vear-c!J 
.Marden Hotspur, recently bou.ght tor .^OO guineas. Sire, Marden Forest King, dam. Maiden Phvlis. 


INSPECTION INVITED. Station : KELMSCOTT, 2 milas. 
Tolagrams: HOBBS, LECHLADE. 
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Kingsthorpe Hall 'DAmr' Shorthorn Herd 

The Property of F. H. XHOEMTON, Esq., Kingsthorpe Hall, Northampton. 



STOCK BULL SOMERFORD PILOT 128276. 



WALNUT STELLA XI. 


SOMERFORD PILOT, m)\v in 

service, is rlescendcrt on both sides 
from [,000 gallon cows. His dam, 
Somerford Flower 2nd, has taken 
over twenty tirsl and champion 
prizes, and has yielded an average 
of 12,286 lbs, of milk ter the Uisl 
three vears. Her average ol bulki- 
fat, when in full millc, giving o.i 
gallons per day, was 4 2 per cent, in 
the morning and 48 per cent, in the 
evening. 


Far pai Hmli} rs apply to 

Mr. J. DOUGLAS, Home Farm, 
Kingsthorpe, Northampton. 

Norlhamploii Station one mile. 

Ttleili ams : Thornton, Kinfylhcrpc." 
Telephone : 6S1 Northampton. 


This first-class herd was established 
eighteen years ago, and contains some 
grand animals of the best old Bates 
families— Barringtons, Blanches, Dar- 
lingtons. Rubies, Wild Eyes, and 
Knighllev Walnuts ; also some of the 
best Cumberland and Westmorland 
families. 

The object has been to produce 
dual-purpose auiinais ; and the cows, 
besides being good milkers, are evenly 
fleshed, with good constitutions and 
fine Bates character. 

Dairy milk records and butter-fat 
tests have been regularly taken, the 
quality of milk being a speciality. 



The Bulls used have been from 
dams with high bntter-fat records. 


!'lu'to$'by 


dairymaid vl 


fi. H. Parsona. 
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Photo ly (i. H. Pars Of! 5, 

DOLPHINLEE PRIMROSE, ist Royal I^aiicasliire Show, 1915, Datii of Tliouiby Piojutr, 
“Dolphinlea Foggathorpe 3 ra ” gave t'roni Oct, 1st, ip,i^, to Julv isth, 1916 ioaS 4 lbs nr 
milk and IroTii September i^lh, njiO, tc Oct. ist, ig[7, 13, 66^ Jbs, She' is the Dam of ‘'Tlmrmbv 
rusiiier 133919 used m the Herd. 

1 Primrose ” .uax e ^vith her first Calf 10,238 lbs, of milk, and from jmie f.th i.n ^ 

^slook nifl '' : :iIso ii^cd as 

« Duchess of Cranford 3 rd ” gave irom May 31st, 1913, to March 6lh, 1915, 9 r Ihs From 
Kve I" It f : i^rom ]ime 3rd, 1915, to March 23th. 1916, slu 

gave i2>52i lbs.). She gave tlie highest milk yield m tiu 1 ),S..V Ha>k, 1916-13891? lbs in av 
' ot Crnnlord 3-d vvem 3ri Pii^e Milk trials at Rnyal Agrici.ltLl Socictv a, 
itS 9hn «‘‘VC 64i lbs, at milk in 24 tmurs. AKo 211 1 in the Butter Test at the 

Roval Show. MaiK.ticstei, 1916, when she made 3 (hs. i oz, HutUr out of the fiji Ihs of mill; H C 
milk trials points Sn-ky. She won 2nd Prize Open Glass Leicestershire Agricullui a! Show a' 
Leacptcr. 191 h when she gave 66 \ lbs, of milk in 24 horns; she also gave the liigleslmilk^^^^^^^^ 
■Mh lbs, in the ring, at the Royal Show at Manchester, 1916, ^ ' ' 

All Cows and Stock Bulls have been tested. Milk records kept. 

All Stock Bulls bred from Cows with 1,000 gallons record and good shanc-d udders with 
iSrLilJtohr"' F->fS»ll.orp,. ihrdnsL,, w '..ItL'S nlV X' 

Bulls at Stud : Drusus 116142 , Thornby Pioneer 13 S 922 , Thornby Fusilier 133919 
Hiaton Milkman 131498 . 

‘‘Thornby Pioneer” is by - Dnisns,” Dam Dolpliinlee Primrose." Drusns's T>;iiii ■' Dorothv" 
^ave liver i ton of milK in 28 days and gave an average of 10,546 lb. for ii years. 


J. R. GOODMAN, Home Farm*, Thornby, NORTHAMPTON. 

Station ; Brixworth, L. & N. W. 6 mile*. 

Telegram,; “Thornby.” Telephone : GuiUboro 9. 
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Crosshill Shire Stud 


Property of E. GOODWIN PRKKCE, Grosshill, Shrewsbury. 


Comprises MARES, FILLIES AND COLTS by tho following Sires 


BaHohendon Guardsman. Rickford Coming King. 
Lockings Forest King. Eaton Nunsuch. 

Gaer Conqueror. Champion’s Governor. 

aabingle> Null! Secundus. Marden Forest King. 


Danesfield Stonewall. 
Folville Bendigo. 
Headley Royal. 
Bardon Royal Albert. 


.^morgthe Miiresand Fillies rireseveral well known prize-winners, and !is most of them 
lire at daily work upon the farms, they are good workers ;iiid in natural lieaMhy eondition. 
riiere are Mares and FiUies in Foal to Ualsteiul Rob Roy, John Bull VIL, Bhiisdon 
Draughtsman, Friar Tuck IV.. and Bardon Royal .Albert ; and Foals aiui Yearlings by 
Marden Forest King, Eaton Xunsuch. Danesfield Stonewall. Rickford Coming King, 
Headley Royal, Warton Dray King, Tandridge Coming King, Cattlegate Combination, and 
Duke's Double, including several prize-winners and others of great promise. 

COLTS, MARES and FILLIES for Sale. 


Lea Dairy Shorthorn Herd 

Comprises 8 0 Pedigree and Non-Pedigree Cows and Heifers. All directly descended 
through their sires and gnind-sires for four generations from 1,0 00-Gallon Cows on 
both sides. 

Established in 19D2 "with four Heifers and a Bull from Lord llothschild, which were ol 
the best milking strains in the famous Tring Herd : one of the heifers being a daughter of 
the noted Darlington Cranford 5th, and another from Darlington Cranford 3rd. Additions 
have since been made from the herds of the late Mr, Geo. Taylor (Cranford) Mrs. Thornton 
iKingsthorpe). and Mr. Samh Sanday (Puddington), and special care has been taken to use 
only bulls from dams of the very highest milking records on both sides, the last six used 
being; - 

(1) Imperial Furbelow 120805, red, bred by Mr. W. N. Pilkington. Sire, Tamini 
104144 (out of Melody, which gave 1:^32 gallons milk in 1906. and won 1st Milking TriaU 
R.A.S,.y,. 1st Milking Trials. Gold and Silver Medals, and Challenge Cup, London Dairy 
Show 1905, &c.). Dam, Furbelow Princess 5th (which averaged y56a gallons for four years 
ending Sept. 30, 1914). Grand-dam, Furbelow Princess, which averaged 960 gallons for three 
years ending Sept. 30, 1912. 

( 2 ) Waterloo King 97628, red, bred by the late Mr. G. Taylur, and for some, yea rs used 
in the Cranford herd. Sire, Beau Sabreur 74049 ; dam, Waterloo Rose 2nd, gave 1184 gallons 
of milk in 1905. Beau Sabreur's dam was a great milker and prize-winner, 

(3) Kelmscotonian 39th 95608, red. bred by Messrs, Hobbs, Kelm.scott. Sire, Red 
Waterloo fith 82034 out of Lady Somerset Waterloo, which gave 1102 gallons in 1902 ; dam. 
Lovely 37th. 1st prize London Dairy Show 1905. Average, 1026 gallons per annum. 

(4) Darnley 80847. red. little white, bred by Lord Rothschild. Sire, Magna Charta 
7716C6 (out of Moppy Gem 2nd ; average 3 years, over 995 gallons per annum) ; dam, Dar- 
lington Cranford 5th. 2nd London Dairy Show, Ac., and averaged over 1009 gallons per 
annum for five years. 

(5) Reformation 109883, white, bred at Cranford, by Mr. Q. Taylor. Sire, Stadborough 
Cran 104803 out of Darlington Cran by Beau Sabreur. She won many prizes and was from 
the same family as the noted Darlington Cranford 6th. Darlington Cran was sold by 
auction in 1909 for 190 guinea*. She gave 1187 gallons of milk during the year ending 
October, 1910, and was dam of Red Rose A, which gave 1196 gallons year ending January, 
1911, and was sold for lOO guineas at Cranford Sale, 1911. 

(6) Rattler 89755, red, bred by Lord Rothschild. Sire, Magna Charta fas above) ; dam, 
Lady Rosedale, which averaged over 924 gallons per annum for six years. 

The herd is kept in a natural state. Several heifers and bulls have been iwld for export, 
Young Bulls, Bull Calves, Haifsrs, and Cows for Sale. 


For further Particulars apply to the owner:- 

f. GOODWIH PREECE, Crosshill, near Shrewsbury. 

Station: Shrewsbury (IJ miles). Telegrams: '* Cattle, Shrewsbury.' Telephone: No. 207. 
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The Freshwater Herd 

OF 

PEDIGREE DAIRY SHORTHORNS' 

The Property of HILDEBRAND HARMSWORTH. 


A FEW POINTS ABOUT THE HERD. 

1. The aim .md purpose of the Freshwater Herd is to breed large-framed, square-backed cows, that 

can yield heavy milk records, irrespective of long or short pedigrees. 

2. Among the famous herds from which the Freshwater Herd of Pedigree Dairy Shorthorns has 

sprung arc Mr. George Taylor’s nt Cranford, the lale Lord Rothschild’s, Mr, Timberlaht’s oi 
Tring(Lord Rothschild's right-hand man|, the late Lord Lucas’s, Mr. Moffat’s of Kendal, 
Westmorland (the breeder of Primrose Dairymaid), Mr. T. H. K Perkins's of Hadrock, 
Monmouth, and some of the best cattle belonging to Mrs. Tom Hunter, 

3. The Pedigree Dairy Shorthorn has heavy competition ahead of it ; and it is obvious, if foreign 

competition is to be met, that Dairy Shorthorn breeders must show larger milk yields. Far loo 
much attention has been paid to pedigree, irrespective of the powers of the animal for milk 
production, with the result that many herds of long pedigree show the poorest milk figures. 

4. The Freshwater Herd claims that it is second to no herd of foreign origin in milk yield and 

weight of carcass combined, and the management arc willing to put the herd under any fair 
test in the matter. 

5. The Dairy Shorthorn has one great advantage over cattle of foreign blood, and that is, that it is 

not neces-sary to depend upon foreigners to supply bulls and heifer calves to keep up tlie 
quality of the herd. The price of these foreign bulls is already becoming prohibitive, as 
recent sales have showm 

6. Milk records extending over at least 35 weeks are essential. Many a cow that has yielded from 

40 to 70 lb. of milk a day for several weeks, and thereby carried off innumerable prizes in I he 
show-ring, dries up suddenly and yields a paltry weekly average. This isthetj^pe of cow that 
is avoided in the Freshwater Herd, 

7. The Freshwater Herd is full of the best Bates blood, but has also some of the great strains so 

popular ill Curnberl.Tud and Wes tm or] and. 

8. Darlington Dusky Duke 130536 is one of the most impressive sires in the Herd. Heisatwn- 

ycar-old Tring'bred Bates Bull of great quality. His dam, Dusky, one of the wondrous 
matrons of the Tring Herd, was a 1,000-gallon cow, giving from October i, <913, to Septeinher 
30, 1914, 10,711 lb. of milk. Dusky’s three daughters, Dcodora, Darky, and Dot, fetched 
220 gs., 200 gs,, and 140 gs., respectively, at early Tring Sales, when prices were less than hall 
of what they are nowadays. Dai liiigtoii Dusky Duke’s sire is the Duke of Acomb 119958, the 
last of the great slock bulls used at Triiig. 


RECORD PRICE FOR DAIRY SHORTHORN CALF. 

Mr. Hildebrand Harmsworth has just purchased for 750 guineas from Messrs. Hobbs a bull 
calf, ten months old, called Kelmscott Conjuror 8th, for service in the Freshwater Herd of 
Dairy Shorthorns, at Freshwater Grove, Shipley, Sussex. Hi-s sire, Kelmscott Acrobat 4th, 
is Champion Dairy Shorthorn bull (having won the last Royal Championship in iqiOt: his 
grandsire, Kelmscott Juggler, was first in 1913 and 1914. Hawthorn 7th, his paternal greal- 
grandam, was champion in 191!, and his paternal grandam, Spotless 3Jst, reserve Royal 
Champion iu 1914. On the maternal side he is also uniquely bred for milk, his dam, Sybil 
ikth, won ist London and gave 1,000 gallons with second calf, and both his grandam and 
great-grandam are i,ooo-g 3 llon cows. 


9, Bulls and heifers from many i.ooo-gallon prize cows frequently on sale. 

10. The Freshwater Hrrd can be inspected at any time, Sundays included, no appointment bein.g 

necessary. All postal communications should he addressed— 

THE HEAD HERDSMAN, 
Freshwater Grovo, Shipley, Sussex- 

HOW TO GET TO FRESHWATER GROVE, SHIPLEY, SUSSEX. 



or 2 hours’ Motor run from London via Horsham and SOUTHWATER. 

50 minutes’ (18 miles) Taxi run from Brighton via Heutield and COOL HAM, 






Pilotos by Parsons. 

fiCAHBE LILY lias given over z+.ioolb. of milk witii her last two calves, or, to be exact, an average of 
Jib. The “Live Stock Journal' has called her a “ FounUin of milk.” See paper for Aug. 31, 1917, and for 
milk records see D.S.A, Books of 1917, 




ADVEllTIPEMENTS. 
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Combe; Bank Herd 

OF PEDIGREE 

Dairy Shorthorns 


THE PROPERTY OF 

ROBERT L. MONO, Est/., 

COMBE BANK, 

SUNDRIDGE, NEAR SEVENOAKS. 


T he selection of this herd has been made on real dual- 
purpose lines, and it contains to-day numbers of the 
most fashio liable deep- mi Iking strains, heading tfie 
list in Coates’ Herd Book, 1916, for the highest milk 
yield, with Marian 4th, who gave 1,378 gallons of milk in 
one year ; several others gave over 1,000 gallons. 

The Stock Bulls are Foundation 5tone, whose record 
appears on the other side, and Combe Bank Barington, a 
son of Marlston Barrington, out of Barrington Duchess 
53rd, who was purchased at the Tring Sale for the record 
price of 950 Guineas. 

STRICT MILK RECORDS KEPT. 


The Tuberculin Test is applied to the Herd every three months. 


YOUNG STOCK ALWAYS FOR DISPOSAL. 


For further Particulars apply:—' 

LEONARD S. BULL, Estate Office, Combe Bank, Sundridge, near Seyenoaks. 
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THE COMBE BANK 

STUD OF PEDIGREE 

SHIRE HORSES 

THE PROPEliTY OF 

ROBERT MONO, Est/., 

COMBE BANK, 

SUNDRIDGE, NEAR SEVENOAKS. 

THE STUD was formed in 1912, and from its inception 
has maintained its place in the Show Ring at all the 
principal Shows. 

This Stud includes the two most noted and sought-after 
Stallions in the Shire horse world, viz., Childwick Champion 
and Babingley Nulli Secundus, whose progeny always realise 
highest prices at the Auction Sales and take premier honours at 
tlie principal Shows. 

The following young horses are also included in the S:ud ; — 

SUNDRIDQE COMING KING 

by BABINGLEY NULLI SECUNDUS. 
CHAMPION’S COMBINATION 

by BABINGLEY NULLI SECUNDUS* 
NORTHLAND’S ROYAL TARTAN 

by REDLYNCH FOREST KING* 
SUNDRIDQE CROWN ROYAL 

by EATON NUNSUCH, 
ALFRED OF SUNDRIDQE 

by RAGGED BOY U, 
MENE5TREL OF SUNDRIDQE 

by NORBURY MENESTREL. 
SUSSEX FREEDOM 

fay NORBURY MENESTREL* 


Stallions always for Sale and for Hire. 

ALSO A FEW FILLIES ANI^ COLTS FOR DISPOSAL. 

For further Particulars and Stud Cards apply 

LEONARD S. BULL, Estate Office, Combe Bank, Suadridge, near Sevenoaks. 


AUVUiKTlSi^iMKNTS. 
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le Westacre Herd of Aberdeen-Angus Cattle. 

The Property of W. H. LEE, Westacre. Compton, Wolverhampton. 



PRIDE OF ABERDEEN 5S0th 56423. 

Herd roinpn^ses Ihe foIlo’vmK families Erica, Pride of Aberdeen, ami Jilt.: 

The Westacre Herd of Large Black Pigs. 



McHEATHER KIDDY VIIL 17020. 

■1 is ciin bo seen by appoint mmit; W. H. LEE, Westacre, Compton, Wolverhampton. England. 

'‘^ora)7}s: Compton, Staffs. rcitonhiill. 
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THE BILSINGTON PRIORY SHORTHORN HERD. 



BILSINGTON ROSEMARY 5th Firnt Prize YmrUttii liciftr Mandititej- lioyal Show 

ThiH Herd w»ii i!io fdllriwinjr Hi izts at the reernt Ruy:tl Kluiws ---FirKt, Yearling BiitU. Fir^i, 
YearliiiF Heifer* Secend, Tiv{i j ear-old Bulls. Secoiid, fur Cow. Second, (^roiip of Dulls, KeeoiirJ, 
Group of Fcmalet. Third, T\'u-yi'.ir old iiulls. Thiid, Grouiiof BulU, Third, Two-year-old Heifers. 

ASHFORD, KENT iS.E. & U. Rly.) 

Full p!'.rtu-ulnr-- R, HARRY GREEN, Ks-thte Offices. ^Villcsborotigli, Ashroi’tl, Kent, 
Teininviis "Green. \Yjlle>horouKli.” ABC Cotle, 5th Edition, 


“ Horkstow Manor” Flock of Lincoln Shei 

The property of 

CLIFFORD NICHOLSON^ Horkstow Manor» Bartan-on-Humber, Lincolnshire, 



/'(lotos by G. If. PnriOii!>. 

STUD RAM. STUD RAM. 

^ 6 ui rtEdCliamplOQ at the Royal Show of Kneh!!'.!. 

hoia Dy auctiun for £2,3. and u very succeaefiil Haa aired very many esceptioiialty good rams and <'■ 

sire in this fleet in this tioek, and y,a» sold by imci ioii for 

oKa V famous flock was founded with All DUDDINC Bred Sheep, when Lieut. 0. Nicholson pKrrb 
B f Cl® Dudding's best flock ewes and five ol his best stud i ams, ail of which 

Royal Show winners, In 1915 all previous records were broken when rams from the Horkstow M 
B ALL THE FIRST PRIZES AND CHAMPION in the yearling and two-shear clas>e.» 3’ 

Royal Show of England, 


RanY »nd Ewet ftlwayi for aale. Also Coates^ Shprthoma and Lincoln Red Shorthoim*- 
elTfri’s hna Cahl^>i ■■ NICHOLSON. South-Fcrnby. SfoiioJi ,* Barnetby, G.C.B. 






ADVEETISEMESTS. 


HISTON HERD OF MIDDLE WHITE PIGS 

The propertT of JOHN OUIVEltS, KriQ., J.P. 


:V '\:-v 'A 



HISTON PRIDE fl5 months’ gilt) First and Ctiampion at R.A.S.E., Manchester. 
Prizes won at the Royal Show, 1916: Boars First and (.'UAiiriOX. and lliird. 

Sows-First and CHAMPION, First and Rosorve ChaiiHiion. 

APPLY ESTATE OFFICE, HISTON, CAMBRIDGE. 


THE WYNFORD DEVON HERD. 

The Properly of JOHN H. CHICK, Wynford F a«Io, Dorchester. Dorset. 



DEVON DAIRY COW. CVjMPTON QUALITY 2a d. First Royal Show, 1916. 

fiTd of 220 ; Best Milking Strain*. Prizes in inspection. Devon Dairy Cow, and Milk Tost Classes, 
since 1908. At the Royal and Bath and West of England, 8 Firsts, 6 Seconds. 2 Tlvtrds. 

Cows, Balls, and Young Stock for Sate. , 







MANSEL COURT HEREFORD HERD. 

The Property of Capt. RALPH T. HINCKES, Mansel Court, HEREFORD. 







I’fiotn hit n }I. 

TURGOT 34413. Champinn H.H.B.S. Show and Sale, March, 1917, Special Prize for Group o 
three Bulls the prt>tliicc of the same sire, H H.B.S. Show and Sale, March. 39 iS, won by Mansel llopcUL 
Cheerful and Trustful, sired by Starli),;ht. These Bulls averaged ^283. Amongst noted Bulls export- 
are IaKMKK to r.SA., M.tXSKL HklMSMAN (highest price Yeariing Hereford), to Xew Zcalanil, 

Stock Bull# : STARLIGHT 28754. TURGOT 344i 3. 

Telegrams: HIXCKBS, HFfRKFOBU. 


LINCOLN LONGWOOL SHEEP 

(Pufo-Bred Lincoln Lonrwool Flock No. 10), 

THE PROPERTY OP 

MR. JOSEPH BROCKLEBANK, CARLTON LEMOORLAND, NEWARK. 

Lange Numbep sold for* Expont every Year. 

8iven Satisfaction both at Home and Abroad. 











Group of Shearling Rams sold for export 1917 to Buenos Aires, Others from thisFlork 
took 1st Prize at Lincoln ABSoeiution Sale, Septemher 7th. 1917. 

This Flock is noted for its sound constitution and size without being unduly fat. 

£orrespondpnce and Inspection invited. Address as aiove- 

Ttle^rams: •«ASSINOHAM.” Station : NAVENBY. 
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Hastoe Herd, Tring, Hertfordshire. 

PEDKtRFE dairy shorthorn thfi ProD€rtv of J Timborl^ko 



“LADY FLORENCE.” MilK Id lr)r J<;17 i lb. 

This Herd was conimejiccd in 1915, with sevenil ;iiijiu;ils bred hy tl)c late Lord KnthsehiH, amongst 
them being the well-known Cows Dniothy and Darlington Craiitord sth and tlie bull Conjuror. 
Hulls at pi csent in service— Dauntless Duke 2nd. a descendant 01 Doi'olii5\ and Loobagh Beau 2nd 
same faniil}' as Barrington Duchess 34, sold at Tring Park sale tor 950 guineas, also Royal Chief by 
Foundation Stone, bred by the late Lord Rothschild. 

3J Cows and Heifers, recorded in “ Dairy Shorthorns Year Book for igi;, ' averaged 7,180 !b, milk. 

YOUXG BULLS AND HEIFLRS FOR SALR. 

TcUfhone 42. Apply J. TIMBERLAKE , Hastoe Farm, TRtNG. 

The Manor Farm Herd of Shorthorn Cattle. 


The Property of Major E. P. BRAS5EY, Manor Farm, Upper Slaughter, GIo: 



The ileiu eOiiSitiiH ot 3i' tlean or Suoieu suor. liuint^ Pnuees' KuyaL, Bru with Budy, Butterfly s, 
Charlotte Corday, Goldie .lilt, Kilhlean Beauty s, Maud Mnry. Moss Rose, Noupareil. etc. 

Stock Bull: EDGCOTE ARCHER .Vol ti3). 


Also Flock of COTSWOLD SHEEP, f50 (Registered) ; 
G.O.S, PIGS, of the best blood. 

Apply to JOHN W. BRAIN, Manor Farm, Upper Slaughter, Glos. 





ADTERTTSEMENTS. 
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TheWharfedale Herd 

— OK — 

PEDIGREE MIDDLE WHITE PIGS. 

WON CHAMPIOXSHIK AT KOVAL ^HOWS. 

1908 , 1909 , 1910 , 1913 , 1914 & 1915 . 

Also successful, Royal Show, Manchester, 

1916, securing 

8 PRIZES & RESERVE CHAMPION. 

FIRST AND SECOND FOR PENS OF GILTS, 
FIRST AND SECOND FOR YOUNG BOARS, 

^ ALL HOMK BKKD. — 

LEOPOLD C. PAGET, “A*-'- 


THE STETCHWORTH HERD OF LARGE WHITE PIGS. 

The Property of The EARL of ELLESMERE, WORSLEY, Near MANCHESTER. 



ri-nlo ftij Upoi't and Geiii'rul /'«>•.« A{lf:ncu- 

Pair of nine moiithB old Gills, Fir^t Viize at Smithlield Show, London, 1916. 

^Pply, W. F. GARDNER, Bridgewater Offices, Waikden, Near Manchester. 
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Koijiil SiJiinrrant aHJiioiUlmnit. 

P. 6 J. HAGGART, 

Woolien Manufacturers to Their Majesties the K ng^ and Queen, 

ABERFELDY, SCOTLAND. 


Real Handwoven Scotch Tweeds., our own manufacture. Any length supplied at mill 
prices. Immense stock of Harris and Shetland Tweeds Clan Tartans, Travelling 
Rugs, &c. Tailor-made Coats, &c. 

Send for pattcrnni, sr\i('< (‘•Jiirnaro-: and scdf-niea^urement forms Post Five to ony address 


JAMES CYPHER S SONS, ESli™! 

- ORCHIDS - Wedding, Ball, and PreseiPation 
A SPECIALITY Bouquets made to order. ^ 

Hardy Plants and Roses in great variety. Experienced Gardeners recommended. 
Large Palms and other Plants for Conservatories. 

Choice Cut Flowers supplied on the shortest Floral Wreaths and Crosses of the 

notice, securely packed and sent to any part choicest description, and other Soral 

of the Kingdom. designs. 

70 Oreenhousev lilled with Choice Plants in ondle-s vuricLy, The Orchids alone occupy 
twenty larw house' and are iilways w’orth a vidt. 

Many Medals awarded London, Manchester, &c. Three Large Cups and 3 Gold Medals at 
Great International Exhibition, London, isiti; and 3 Gold MedaU Royal Agricultural, 1912. 


“ ri["’ay' :U 

liis toiii..|ie',^ {‘iiil.’' 


EGONOMiS£ YOUR FOOD BILL. 



ir is not wtiat an inimsl cats, fjut whiU it <li!rf<'t8 ilinr coutiis. Pur,' salt is a viiai 
licccBsity toaid digeslion, inn; as iij per <viit. .'1 M'^n,} is ,-inii)ii.iii salt, 

NO ANIMAL CAN LIVE WITHOUT SALT. 

Don't mil salt ^^'iTh feed, or iiac ),oiBotiou» Hock >:iU. I. i t ilu' animal' lu-lp 
liiciiiselves jimt as Mature iiemariils, TIjc cost is uiidcr id, per week. 

NO WASTE CLEAN — - PURE — - ALWAYS READY. 

Mill; (lows sire im re nniJ riclu-r iniiK'. 

A 'rrm'Xatiiriil Vcriiiifoire -Awarded Guldsnii I rite Hiitnse 
['aiiiplilcc. free from Original Finn. 


BELMOnT STABLE SUPPLY CO., Ltd., (ICXi'en'inenial i-’anusl LLANIDLOES. 

W. rks: <';TY SALT MiLI..'’., ST. VIXCFN’T STRKKT, LlVKKPOOr. 


FERTILISERS & FEEDING MA TE RIALS 

Supplies of Artificial Fertilisers of all kinds, and of Linseed and Cotton Cakes 
and other Feeding Materials, are very limited, and likely to be for some time. 

HY. RICHARDSON & COMPY., 

Aiiriculturai Merchants and Manufacturers of Fertilisers. 

SKELDERGATE BRIDGE, YORK. 


SHROPSHIRE:. 

Shrewsbury, Wem, and Oswestry. 
Messrs, hall, WATERIDGE & OWEN, 
Auctioneers, Valuers, Surveyors and EstateAsents. 
Olficea—Hliid SL, Shrewsbury ; High .SL, llVin.- 
Rank O^'u-.intnj. 

Sales flt Landed Zstaces, Ilr.sidetKial and niisiui'si? 
rr«perti<‘S,S land i n gTi m ber, Mac h inery. Agricultural 
ami Petiigree Stock, ami Furniture. Avricultur-d 
Valuers aiiiiArbitratorR Jlondily RonjcSnli'sat, l.lu' 
haven R irse Uepi.!siLrir.vRndTr al Grounds., N!ir< ««- 
tmr.v, and at lUe .Mid norse Reiository, 

Newtown, Montgmiier: >liirr. 


W. J. CAMPBELL, 

SIBSTER, DALKEITH, MIDLOTHIAN, 

Ofifers carefully selected 

Setd WHEAT, BARLEY, OATS, and 
POTATOES. 






ADYERTISEMENTS. 
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BREEDERS’ DIRECTORY. 


HORSES. 

Hacknejs, Roadsters, Hunters, &c. 
]\IcCAUi?LAND, II. K,. :^IUNDAY IU)I.< 
Hackney Stud Farm. Kcertdn, 
Ki:nt. Mares .and yomiif stock for 
s<ale. Stallion ; Hiinston Tally llo by 
Champion Leopard. 

Shires. 

liODDiNciTON, Samuel. Breeder of 
Pedi^Tee Shire;?. Stallions for service, 
Mares. Killies, and Colts always on 
sale. Apply Owner. Hill Held Hall, 
Solihull, Warwickshire, Telei^boiie : 
2d Solihull. Station one mile, 

Moni), Bo BERT L., d.P., Combe Bank 
Shire Stud, near Sevouoaks, breeder 
of Pedigree Shire llorpes. .Stallions 
always for hire. Several .yood Mare? 
and Fillies for sale. For full parti- 
culars apply. Tj. S. Hull. Estate Office. 
Combe Bank, near Sevenoaks, Kent. 
Bycroft, W. W.. Drake Hill Stud. 
BiNGLEY, Yorks. Stud Ilntses : Hop- 
wood Kin" llSu-b Reserve Supr('iiic 
Champion (London. BBtl), Senior 
Champion (London. 191 "i;. Reserve 
Senior Chauiiiioii (London, 1911). 
Junior Cliampion (London, lit Id) ; 
Bim/ley Toreador 12dl2, First ( Lon- 
don, BUj),.) uniorChampion (Loudon, 
1914). and Reserve for best Stalljon 
shown: Admiral Clio not 111167. First 
( liondon. 1 91 4 ). J u nior Reserve Cham- 
pion. I91d: Heaton Performer llOfid. 
First (London, 1910). Champion 
Mares and youn" stock a speciality. 
Stern. Sir Edward. Fan ('uurt. 
CnuRTsEA', sriiRiA’. Stud llorse: 
Lincoln Forest Ivin" dl .”>9!. .^talliojjs, 
JCares, and Fillies usually for .sale. 
Many [jrixe-winners. For all jjarti- 
cnlars, apply, the Bailiff. Fan Court, 
Ghertsey. Siii'rey. 

Polo, Riding; and Harness Ponies. 
Stonkhau Park Stud, Eastleigh, 
Hants. At Stud the thoroufrhhred 
Stallions E<rret,by Gallinule out of 
Lady Elect. Radauies, by_ Radium 
out of Galicia. His Majesty, by 
Melton out of Silver Sea, Be the 
Husth. by His Majesty nut of 
Xchushta. Vectia, by Vernham out 
of Fniittrirl. G uidiny; Star, by Royal 
Card out of Gatien Star. And other 
Stallions. Apply, Stud Groom. 
Taylor. C. Howard, Middlewood 
Hall. nkak Barnsley. Good youn" 
• Polo Ponies always for sale, bred from 
mares which have been ^ood players 
and prize-winners ; also a few nride> 
sized Ponies suitable for racijii: in 
India. Polo*bred Stallions : Field- 
Marshal (sire of Winners). Favourite, 
and Calcium, all i)rizft winners, and 
registered by Board of A<ri'iciiUure as 
sound. 


HORSES (vnti/iiieii. 

Clydesdales. 

Graham. Robert. Kaimflat F.aum. 
Kelso. Breeder and owner of hij>h- 
class Clydesdale Stallions, Colts, and 
Fillies ; moat fashionable _ blood. 
Laive selection. Inspection invited. 
Station: Kelso, N.E. and N,B. Rail- 
ways. 

Various. 

Dickinson. Gei'Rge, Dark Mills, 
('a uk-ln-Gartmel. Tb(ir<ni"hbi'eds, 
Hunters, Shires, all aaes. tlinroiiphly 
tivained and unbrokcu. Best York- 
shire, ( 'iimherland, Westmorland, and 
Lancashire blood. Nearly all |irize- 
winniii" -took, itlo prizes won, in- 
clndin" H.A.S.H.. Lomhm, lluyal lain- 
OHsliiro, C real Yorkshire. Altri; elnnn. 
Wirral. Ghatnpionships: Nortli Lons- 
liale, Gai'tmel. Warrinpton, Hams- 
botlom, Southport, Windermere. 
Onnskirk. Westmorland (Viiinty. and 
i>uniton. reasonable. Coin- 

iiuuiicalious and im-jicetion invite!!. 

Maidsto.ne Hdksb Rei'iisi i'ora . H. 
Waterman iN Sojjs, F..\.I„ Anc- 
tioucers :iiiil Valuers, sell by auction 
lUO horses, every month. Stock tit 
Maidstone, West Mailin"- and 
Wrotham Fairs, also Te)i;int-Ki}''hf 
V:iluers. Offices. 12. Ivin" Street. 
Alaidstone. KsUibli-lied 


CATTLE. 

Aberdeen Audits, 

P.RIDttES, .1. !l. Tiiis old-established 
herd of the best familied can b'* seen 
;it tlie Home Farm, Lan"shott, and 
e!ilalo''‘uc obtained on application to 
,1. Hill, Lanp'shott Gotlaav, Horley, 
Surrey. 

Coopi:)!, Sip. (lEDiRtE, lIURtsLCv Park. 
Winch j;si er. All fashionable si rains: 
Prides. Ericas, Miss Burymss, Sti>ck 
Bulls : Evolsurus, dre of many 
winners: Black for Ever of Bailiti- 
dallocb. For eataloyue. a])i)]y Estate 
Office. Hursley, Winchester, 

I'RIDI.AN, J. .1.. Ma IS KM ORE PARK. 
Gloucester. Stock Hull: Idyll of 
Maisemorc 96219 ; First Prize winner 
and Reserve Ohain]»ion R.A.S.E. 1916. 
y:c. The Herd lias won 2(/.) First. 132 
Second Prizes. Gold. 40 Silver 
Champion Medals, Smithiielil Cham- 
pionships 1910, lull. 19lfi. Reserve 
Ghampionship lid.'): final winner of 
Kiny; Edward VIL's £105 Challenire 

Gfipj Ifdt; awarded Chainydonships. 

Norwich, 19ii7, 1910. 1911. 1912. 191.5. 
Ipswich. 1911, 1912, 1914, York. 1912. 
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CATTLE — eotdimn'J. 

Alierdeen Angus. 

IluKSLEY Park Aberdkek-Angus 
Herd, the property of Sir Georjire 
Cooper, Bart. Erica, Pride of Aber- 
deen and other noted families, Prizes 
won : d4 firsts, 87 seconds. 4 gold, 8 
silver medals, and many chain [don 
prizes,-- Apply J. E, Thorold, Estate 
Office, Hurslcy Park, Winchester, 
Mc,Ain'sh, John, C(jNG.\sH, Gran- 
TOWN-ON-Srey, \.H. Owner of the 
oldest Herd of Aberdeen Angus Cattle 
in Strathspey. Bulls. Cows, and 
Heifers a1way,s on sale. Enijuiries 
invited. 

Theakston Aberdeen .Angus Herd. 

Kstabliahod 1888. ITiOhcad registered 
Cattle. Several grand Yearling Hulls 
and Heifers for sale, Balliiidalloch 
sires.— Owner, J. McIntyre, Thcaks- 
ton, Bedale, Yorkshire. 

Tu BRER DALY Herd. Jilts, Erioas, 
Prides, Lady Idas, Miss Burg' ess, 
Marys of Shanvaghey. Y'onng ani- 
mala on Sale. E. J. Beaumont Nesbitt. 
T iibberdaly, Edenderr y . 

Jerseys and Guernseys. 

Goddington Jerseys. Descendants 
of Lady Viola, Goddington Xoble. 
Goddington Winks. Golden Forn's 
Xoble. and Pioneer's Xolile. Bulls 
tfrnin certificated dainsl. Cows, and 
Heifers for sale. iMi I k records strict I y 
kept, Xumerous Butter Test and 
Exhibition Prizes, Apply A. .Miller- 
Hallett, Goddington. Chc'lsfield. Kent. 

Jerome, Mrs,, Bilton Hall. York. 
Pedigree Jersey Con's and Heifers, 
prize-wiiuiers. for sale. 

Stern. Sir E. 1)., F.vx Court, ("n ert- 
SEY. Surrey.' HfU'd of Pedigree 
Jersey Cattle which have ija.stccl the 
tuberculin test. Many prize-wiuuers. 
Bulls, Cows, and Heifers for sale. 

Shorthorns, 

Banks. D.. Appleton House, Bolton 
Percy, Yorks, Breeder <d' Pedigree 
Slinrthoru Cattle. The Herd is com- 
posed of the following families, viz.: 
SiUyton Dairymaid, Cnieus. Rose- 
mary. Missie. Lanca.srer, Mayfiower. 
Glow-worm, Cleveland. Young stock 
for sale. Ins|)ec‘tion invited. Bolton 
Percy Station one mile. 

GhALCRAET, JAMEfS. AT.DERSNAPP. 

Petpirsiteld. Hants. Herd Pedi- 
gree Dairy Shorthorns. Awarded 
King's Prize best small herd Royal 
Counties Show, KKlfi, Bulls for sale. 
Combe Bank Herd of Pedigree 
Dairy Shorthorns, the property of 
Robert L. Moud, Esq., J.P., Combe 
Bank, Sundridgo, near Sevenoaks. 
Milk records strictly kept. Young 


CAT'S'LL— ^ofdinued. 

Shorthorns. 

Bulls and Heifers always for sale ^ 
from the oldest and best strains. Send 
for booklet to L. S. Bull, Estate 
Office, Combe Bank, Sundridge, near 
Sevenoaks. 

Desbo ROUGH, Lord, K.C.V.O., Pans- 
HANGER, Hertford. Pedigree Short- 
horns. Young Bulls and Heifers for 
sale. Stock Bull used 1017 : Nonpareil 
Champion 112G67. Apply, G. J. 
I'urner, Estate Office. Cole Green. 
Hertford, 

Fa llon lr. J. A. K., Calmsden Manor. 

CT RENO ester ('formerly of Long 
Sutton lionse. Winchfieid). Short- 
horn Cattle of [uircst Cruickshank 
1 )ln (kI , Bulls u sed ; Secre t Si gn 
122801. (Tipper Claudius 130216. 
Collynie Knight Goldie. 

Foutescur, The I^Iisses E, B. I, and 
J. T. I , Mondynes, Fordoun, Kin- 
CAm)i NKSHIKE. Pedigree Shorthoms, 
Cruickdhank blood. Station ; Drum- 
lithie. 

Hill. K.MH lie. Balthayock, Perth. 
Choicest breeding ; Augustas, Laven- 
dc'i's, Victorias, Clippers, Ramsdens, 
Ginuge Blossoms. Bra with Buds, 
Butterflies, Princess Royals. 

Roiius, c. H,. Oldport, Oswestry. 
Dual purpose Shorthorns, good 
families. Bulls fur sale. Station 
one mile. 

Kirk, Tho.mas, Abbey Mains, Had- 
dington, E.^st Lothian. Shorthorn 
Cattle. Many of the bestCruickshank 
families arc represciued in this Herd, 
viz.,; Hroadhooks. Princess Royals. 
Xoiipureils. Butterflies, Goldies. 
Duchess. CTiiUJcrs, Bossies, &c. 

OwTHAM. Herbert H., Xewland 
1 [all. B a A' Horse, n k a r La ncaster. 
Herd of Pedigree Dairy Shorthorns. 
Prize Aviiiuers. Milk records kept. 
You n g Hu M s for sal e f rom coavs which 
have gained cerlificafes of merit, 

Rickerscote Herd of Pedigree 
Dairy Shorthorns, the property of 
Messrs. C. A E. Stephenson. Milk 
records taken daily. Tuberculin test 
periodically. Hulls, Heifers. Calves, 
lice., always for sale. Apply, E. 
Harris Stephenson, Burton House, 
nr. Stafford. 

Robinson. J, A H„ Ilford, Lewes, 
SusSE.Y. Pedigree Dairy Shorthorns 
kept to suijply large milk contracts. 

• Y’oung Bulls for sale bred on both 
sides from heavy milking cows Avith 
well shaped udders, Telephone: lit 
LfiAves. 

Sanders, J. ML. Gilmorton, Lutter- 
avorth.— Dairy Shorthorns combin- 
ing milk with fiesh. Winners at _ 
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CATTLE' 

Shorthorns. 

London Dairy Show, 1908, and Short- 
horns Society’s Frizes. Uoyal Dublin, 
19ii0 and 1910; Oxford, Royal Counties, 
and Royal 1910; Oxtonl, Leicester, 
Northampton, and \Var wick, 1912 to 
1910. Averai^e milk yield of lierd for 
last year, 7.892 lb. Yu un>,»' Bulls for 
sale. 

SiLcooK, R. & Sons, Poulton Lit 
PylrR. Herd of ir>0 to 200 head of 
Pedi<4'ree Dairy Shorthorns, comb in- 
in" milk and beef to an unusual 
de^^^ree. Awarded the Royal Lanca- 
shire AgTicnltiiral Soriutys tJold 
Medal for merit in 1917, Milk records 
taken daily. Bull Calves tor sale. 

Staplefoud PAiiK Hi;rd, Lincoln 
Red Shorthorna, A few yomi" Bulls 
and Heifers from jrood milkers for 
sale. Aiiply C. S. Harvey, Wymoiid- 
hain, Oakham. 

Timberlakb, J., Hastoe Farm, 
Tkino. Pedigree Dairv Shovtliorii,'. 
Daily milk records. Females sired 
principally by Triu” Park Hulls ; 
Ooniuror, Dreadnought, Foundaiiuii 
Stone out of Darliiic ton (,'raiifoi'd .Mb, 
also Dauntless and Danger Si"n:il out 
of Dorothy. Y'oun" Bulls for sale. 

\? EL BECK HKKD OF PEDIGREE SllOlM'- 
HOUM8, the jiroperty of the Duke of 
Portland. Youu^’ Bulls and ILal'ers 
for sale from the best strains. Apply. 
Alex, tlalliraith. Norton. Cuckm'y. 
Alunstield. 

Kerries and Dexters. 

Browk, StEPnEN J,, Ard C aeix. N a as, 
Co. Kili>are._ Pedi"ree_ Kerries. 
Prizes at leading shows, including 
Royal of England, Dublin, and Royal 
Ulster, 

Palmer. Captain, R.E.— Pure .Pedi- 
gree Kerries, Bulls and Heifers, all 
ages. Address : The Foreman, Oak- 
lands Park, Newdig.ite. Surrey. 
Stations; Hohnwood, Horley, or 
Faygate. L.B. and S.C. Telegrams; 
Palmer, Newdigate, 20 Registered 
Bulla for sale. 

Rattray, David M., DoETNAfiKEiiv, 
Ballybunion, Oo. Kerry, ^ Largest 
exporter of Dexters and Kerries in 
the Kingdom. Over 8(H) prizes won by 
Cattle from this herd, including 
Phoenix Cup and Blythwood Bowl. 
Bulls, Cows, and Heifers for sale. 

TheOaklands Park Herd. NKwpi- 
GATE, Surrey. 20 Pure Kerry Bulls, 
from prize and prize milking strains 
registered in the Royal Dublin 
Society and Engli.sh Kerry Hord 
Books, all ages to select from. Apply. 
The Foreman. 


Cattle — 

AyrshirsB. 

.VvRsniRE Cattle. Reputed largest 
pedigree lierd in .England, Inuuiries 
invited for Bull and Heifer Calves all 
closely related to \vinnt>rs in iusm*c- 
lion classis at Hnyal, ilighlnnd. .tvr. 
Kilimu'uock. and milk vield elusscsat 
R^iyal. Will. Cibsun, Carrick llonse, 
Lllesmcre Park. Eecles, l,nncs. 

South Devons. 

An’I'oxy SlU’th Devon Herd, the 
prujierty of Lieut. -Uemaail Sir 
Begiiiiild Pole-Carew, K.C.B. Pedi- 
.gree herd of deeii-milking cattle, 
ineluding edws of over l,oOii gallons. 
Daily milk rcenrds kept. Bulls, 
Ciiws. and lleih rs Cor iiis))eL‘tion ami 
sale, .-Viijily, W. H. Hill. Antony 
E«t ate 0 ibee.'rurpoint . S.O., Cornwall. 

British Holsteins. 

Deuenii.ym, E. R. k A, Bladkk 
Dairv Fariis. lDtiA.STst’Ui)i)LK, 
DoRCiiEsritu. Pedigree herd British 
Holsteins. Stock for s;ile from 
several imjiorted bulls. 

Hale, Horauk. FtxDnN. WoRTRiStt. 
Sussex. l.,arge. typical heavy-milk- 
ing stiK-k with good-shaped udders. 
Cdieiul rwi-ds. Iferd Bulls; Kings- 
wood uniported) Yiite 1047, whose 
giand-dam iii four lactations in suc- 
cessive years averag<-d 1.(522 gallons, 
am] Hedges Second Series the 
gns. yiairlimg. full of the Champion 
Albert blood. 

Various. 

Brown, Thomas k Son. Marram 
Hat.l, Ddwnham Market. Herd 
established (12 yi-ars. Powell strains 
predominate. Many ]irizcs won, in- 
cluding in 19 id 2 firsta, :> seconds. 
1 third. 2 reserve ebampionships, 
SuSoIk and R.A.S.E. Shows; 1 first. 
I s|)ecial, H seconds. 1 reserve cham- 
yiiaiiship Smlthfiebl and Ipswich. 
Daily milk record kept. StocK of all 
ages fur sale. 

Hii.LiAiiD. doHN, Lake Hotel, Kil- 
LARNEY. Famous Castlelough Herd, 
‘•the herd for milk.” Alany recent 
prizes won. Choice animals both 
breeds for sale. Choice non-pedigree 
uniinals at commercial prioee, 

Thornton. W. A./’ Lock." Partridge 
G n E EN , S c s 6EX . The Lock Her d h as 
preaLiced many first prize and cham- 
pionship winners. Cows, Heifers, 
and Bulls for sale from be.«t strains 
of the l)reed. Apply, BailiS. 



48 


ADVERTISEMENTS. 


BREEDERS’ 

SHEEP. 

Oxford Dovns, 

AkkksiSc Co., Henry, Black Bourtos, 
CLANniSLD, OxoN. Po<liffreo Keji'is- 
tr;rt‘d (Jxfonl Down*. Ram and Ewe 
l.amb.s on «ale. Inspection invited. 
Annua.l Sale.s : ()xfor(i Rarn Fair. 
(Jireni ester. Shrewshnvy. Kiddei’- 
miii*ter. XorLhampton, 
and LeieC-st r, 

Kent or Romney Marsl. 

Com i3 1: B A n k F loc k o v R o m n e y 
Marsh Shkki’. Mr. Mond having- 
Ttnfchase<i a coinideti- flock from 
■Mr. Neame, of Maekiuule fame, 
biiyer.sof tliissiraiii will always 
an opjiortuiiitv of pureliasiiig (iu^ 
pure .Mackuade blood, For particu- 
lars, apply, .fj. S. Hull. Estate Olflce. 
Combe iiaiiK', Siiiidritlge, near 
Severn 'aks. 

I)rNS'n:i<. E. K.. Mmwi’KNVb' llousi-:. 
.N'EAii Kve. Establi.shed Is.'/). Regis- 
tered Roinm'vs. (.)iie of the nhlest 
and best utility flocks in the -Marsh. 
Iliuii Tegs sohl aiiimally in Bye since 
|S7d. Typical Ewes always ti>i‘ sale. 

Lincoln Lonf.-wools. 

Dka.n \ Sons, Heath House, .Vocton. 
hlNOoLN. The entire lloek of pnre- 
Ijred Lincoln Longwooi Slu-ep owned 
hy S. E. Doan A Sons, the juu'tiiei'ship 
i»f this firm having Ijeen dissnlveri, 
has been taken over by IMr. .1. H, 
Dean, of th<- late firm, lunler the 
name of ,1, H. Dean A Sons, wlio have 
fur sale Hams and Ewes gf excellent 
type and (piality. Theflock naswon, 
in ad<iition to many champion and 
first-class honours at the Royal, 
Liiic^dushire, and other si)uws, tlm 
breed ciij) lor the best pen of Lincoht 
Longwooi Sheet* at the London 
Smithlield Show fur eleven years in 
sucee.ssion, the CeO cltallengc plate, 
:ii)d nine 1 1.) gold medals to breeders 
of <*hampioii Longwools in i!k3, 4, 

(). S, [). U). 11, and 12, 

Eyelaad. 

IlORRs, C. IL, Oi.DPOKT. Oswestry. 
Ryeliiml Flock. Xo. 11. Ewes and 
Rams for sale. 

Ryeland Sheep. Pedigree and prize- 
winners at various shows. Royal 
Worcester, Abergavenny, anu others. 
Rams and young stock always on 
sale. Inspection invited. Ap])ly. 
Manag^er.Clytha Park, Abergavenny. 

Hampshire Downs. 

.Ti'ih). MnwAKt) Thomas, Cocu.m, 
Sutton Scotn-ey, Hants. Highly- 
bred Flock of bUO registered Hamp- 
shire Down Ewes, Xoted for great 
size and early maturity. Annual 
sales at Weyhill. Marlboroug'h, Peter- 
borough, . Partney, tuid Stamford 
Fairs. 


DIKECTORY. 

SHEEP - (‘ontimed. 

Shropshire. 

liiHfiY, Frank. Hakdwicke Gran<;e, 
Shrewsbury. Shropshire Sheep of . 
choicest merit from celebrated prize- 
winning flock for sale and export. 

A 1 so 13 er ksh i re Pigs, A j »i d y , 13ai 1 iff , 
llanLvickc, Grang-e, Home Farm, 
Iladnall, Shrewsburx'. 

PIGS. 

Large Blacks. 

Pharcr, E. W,, The Church Farm, 
Whittington, Lichfield, Largo 
Black Pigs. Boars and Gilts, 
descended from Champion Royal 
winners, for sale. Prices rra.sonahle, 
Suitiuns: Lichlield City and Trent 
Valley, two miles. 

N I ; W I. A N D IT ER D L A Rf3 E BlACK Pi GS. 
bred from Champion a.nd Royal 
Show winners only. This herd 
includes the best blood obtainable: 
Drayton, Bassingbonnie. Sndhonrne, 
MoHcalljcr, Trevisijuite, Cleave. Pigs 
gc'ijcrally for sale. Dr. Kay, Blake- 
iiey. Norfolk. 

Robinson, ,1, k H,. Ilford, Lkwks, 
SrssE.Y. Oldest Registered Herd of 
l^arge Black Pigs in the South- 
East era Counties. Clioicely bred; 

e. vcollent grazers; very hardy and 
|)rolillL'. Boars and gilts of best 
(iuality ;ind tyi»e for sale. 

Lincolnshire Curly-ccated. 

CfiAUNWOOD Herd. A grand lot of 
young Boars and in-jdg Giltsfor sale, 
all from Royal winners. Insjjt'ction 
invited. G. Si)U[tson. Ch irawood 

Lnwdham, Xotts. 

Tamworths. 

De Hamel, Egbert, Middleton 
Hall, Tamwokth. Pedigree Red 
Tarn worth Pigs, Boars, Gilts, and 
In-pig Sows, bred from prize winners 
at Royal and County Shows. Prices 
moderate. Full particulars on appli- 
cation. 

Yorkshires. 

Edwards. Arthur B., Bushes Pakai, 
M.aodalen Laver, Ongar. Essex. 
Pedigree Large White Boans and Gilts 
for sale. Apply A. B. Edwards. 
Brewery House, Harlow, Essex. 

Green ALL. Sir GUiRKKr. Bart.. 

W ALT 0 N H A I. L. W a K R I N G T 0 N. 
Waiton and Wor.*ley Herd Pedigree 

f, arge White Pigs. Selections for 
sale at moderate ladce.s. In the S 
Classes for Large White Pigs at the 
[loyal Show. Manchester. IbJfi, the 
Herd obtained 5 Firsts, both 
Championships, and Reserves for 
same. with, home-bred exhibits. In- 
spection and enquiries cordially in- 
vited. Apply to Richmond Day bell, , 
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PIGS— 

Yorkshires. 

Manusrer, Rowswood Farm. Jtifrlior 
Waiton, \Varriii|Ertoji.or to (i, Loiisada, 

I Tho Office, Bridjfe Hi.u'hev 

Walton, Warriiijitoii. 

lluGHK.s. Ai-FKEi), Pack WOOD 

Grangk. Dorr ioaii , near Rirminii- 
HA5I. Select herd of Pedi.i^'ree Lar^'c 
White Yorkshire.-*, bred from prize- 
winners. .Pi.u:A of various aj^ea for 
sale at moderate prices, 

Middle Whites. 

Bookham Herd Pure Pedigree 
Middle White Pigs, tlm property 
of Victor Hayward. Bookhain Grove, 
Surrey. Lurtco seleclion ot Younii' 
Stock. Boars and Sows, jirolitio strain 
and early iiiaUiiity. Wiiuurs of 
numerous prizes, fnsjieetinn in viten. 

Horden Middi.i: White Hkrh, earc- 
fully selecU'd (or iii.uh class ulitiLy 
purfOSes from best strains Whnrte- 
<lale, Pendley, Sumlon. etc. Boiirs 
au<l G ilts at r<*asoiiablc pricc.s. .\ | ipl y , 
Mr. Peyan. 't'raiidim' Kaiin. Horden, 
Goudliurst, Kent. 

Jerome, Mrh., Bilton Hall. York. 
Podii^rcc Middle White Pi^^s, prizo- 
wdiiners. Boars and Gilts for sale. 

Stapleford Park Herd of Middle 
White Pigs. A few choiecGiltBand 
Boars always on sale at reasonable 
prices. C, 8. Harvey, Wymondbam, 
Oakham. 

Wharf ED ALE Herd of PEOiGiiEE 
Middle White Pk^s. Champion- 
shiji at Ko>hI SLows. Ipoi!, 1909. 1910. 
19i:l, I'.tH, and aiaain successful 

at Uic Hopvl Show. .Maiicimster, 190). 
Ei^bt jirizes ami reserve champion- 
snip ; first ami socowl for j^eiis ot 
Gilts: first and second for youne' 
Boars, all tiome-ln-cd. Ajiply, Leojiold 
G. Parot. Middlotluirp Hall, York. 

Vanous. 

Baisbridge. IHhs.. Elfordleigh, 
Plvmpton, Foundation Iroui Cai'ii- 
wood Herd. Boars and Giils from 
choice winning blood on sale. Apply. 
Bailiff. Home Farm. 

POULTRY. 

Green Middlewoods. 

Taylor, G. Howard, .Middlewood 
Hall, N'EAU Barnsley. This vuiF ty 
liHH been kept for table <jualities only, 
and has been bred oiUho premises lor 
over 2.') years. SitLiims and youtie 
Birds for sale. 

Light Brahmas. 

POFIIAM. H, L,, Fensfokd, SO.nEIlsET, 
Good Li.u'ht Brahmas at moderate 
prices. Cups and i^rizes won at 
Crystal Palace. Dairy, Binnin.uham. 
Kc. 


POULTRY coiHinua. 

Various. 

Harper. ttAGE. Mason's Bridge. 
Ray DON. IlADLEiGit. Suffolk. 
Breeder. Eshibitor, and Esjtorler 
IMainiuoth Bronze Turkevs. Cock 
Turkeys always on sale, t'riee lists 
and testimonials on aitplieation. In- 
spection invited, Telee-rams : Harper, 
llatlleiyh. Sulfolk. 

llltARNSMAW, UoflEl; F LETCHER. Fi)\- 
Hii.L, ilrirroN .Igyce, Not’ts. 
Bi'i'ede!' I'tscord pedieree laviiie' Wliile 
^Vyalldot:es and IVhite lastiiorns. 
Also exhiliitioii Black Bosecomb and 
Scotcli Grey Bantams. Birds and 
('ices for sain. Send for i’rice lust. 

Holm Its. .',li;s. Dai, ton, E\st .Mark- 
ham H Al l,. N i-.w A UK. llutf Orpine- 
tmi' : liiv; in section in C.IM'. ('uin- 
peulioii, llai'oer Adinns Aerieullural 
Collejc. lyiV-H; hieiu-sL Butfs. 
Biiriib y ( oiiipelif ion, iRld-l I. I n t be 
r.P.l'. ( \im])el il ion :ti Seddlescoiiibe. 
r.tl'Ml. Xu. 2o:; Biili' pnlli't seetired 
t !irc(' I iines lim'iiesl iiidividf?al record, 
and hn-a record .d' 2.‘)S SiLtin;.;s, 

12<,, iin, (kf., .laiiuary, February. 

Major, Arthur. Breeder and Exbibi- 
tor thirty years. Ghiimpioii Bark 
and Silver Grey Doi'hinp's," Euithuid’s 
best fowl.'' Ib'izes at all shows, and 
exported all (jv< r the world. Prices 
njodeiate. Keys I - eaoli. Arthur G. 
Major, I)itto]i, L-.uiyley. Bucks. 

U.'-CAR Bi.AND. siieeiali-^t breeder td' 
layinp strain Wbito Wyandotti-s. 
Siiv(‘r AB'dal. I'nd in whole c,om].it'ti- 
tion Harper Adams, 19til-17. 't'iie. 
Fosse House. Eltinyton. Wnrwick- 
-hire. 

Handle. F.. SiiHciTu.N crandison, 

Lediuti{V. BretMli-r biyli-class utility 
White Eectiorio. ll.l.R.S.f'. Birdsoii 
approval. Sialmn : Stoke Jhiitii. 
'relerr.piiiie :idd:'e>s.: I ’aiion Ffrome. 

SussE.N Pot 1 / 1 RY. Tim ])roperty of 
Me.''srs, G, lA It. Stcjibenson, Breeders 
and F.xporters (tl Liaht Spr'ckled and 
Rod Siisse.v, Isu Royal .•^how, Man- 
ebftster, Ifilii; 1st, Binninyhiun, IfilT; 
many other jji'izcs wmi. Gockeiv.ls 
and Pullets always for sale. Ivry'^ 
for sittiuy in seaMni, E. Karris 
Stepheusou. Buri.t.iii !luus<*, iu*a,r 
Staffonl, 

The Gomrb Bank Poultry Yards, 
the pro])ert y of Robert L. 3fond, Ksq., 
J.P., Combe Bank, Kuudridge, near 
Sevenoakft. The Bull', White, Black. 
andBlneOridnytonsfrom these yards 
obtained the imemicr honours at the, 
IcadiuR' shows in llilil. 1914, liil.j. 1910, 
1917. Birds from these strains ex- 
ported to all parts of the world. 
Wliile Lcgliorns (Padman's strain), 
Speckled, Idyhl and Red Sussex, 
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Various. 

FaveroUes and Lig-ht Brahma, 
Hilkift, and Barbu d’Uccle Bantams 
also kept. Egg-a and chickens in 
season. Send for booklet to L. S. 
Bull, Estate Office, Combe Bank, 
Suiidridg'e, near Sevenoaks. 

MISOELLANBOUB. 

Hali.. WATEiiiDaE k Owen. Ag-ricul- 
tural and General Auctioners. Lund 
Agrents. and Vainers. Smithtield sales. 
Offices at Shrewsbury, Wein. and 
Oswestry, I’roprietors of the Haven 
i Horse Repository. Shrewsbury, and 
■ Mid-Wales Horse Repository, Xew- 
* town, Mont. Head Office, Shrewsbury. 
Telephone : 4.x 

KiTi'OW A Son, Land Agrents and 
Auctioneers, Lauuce.ston, Cornwall. 
Branch Office, Callingdon. Hon, Secs. 
Launceston Agricultural and Fat 
Stock Societies. 

Linoolnbhibb Stook Auctioneers 
AND AOENTft. Biokinson, Riggall 
and Dayy, Agricultural Auctioneers, 
Valuera, and Estate Agents. Special- 
ities : Supervision of Estates, Sales of 
Properties, Lincoln Red Shorthorns, 
and Longwool Sheep. Markets and 


•ales. Offices : Louth, Grimsby, and 
Biigg. 

Pope A Smjth (C. T. Smith, F.A.I.). 
Auctioneers, Yaluehs and Estat« 
Agents, Ledbury, Hereford- 
shire, Sales of live and dead farm- 
ing slock. Commissions carefully 
executed. Correspondence invited. ' 

Rae, J. E,. Padstow, Cornwall, 
Exporter of Pedigree Cattle, Sheep, 
and Pigs, is always pleased to hear of 
outstanding si)ecimrme, accompanied 
by ] thotos when jjossible. Telegrams ; 
Rae, Padstow, 

Wallet, William, Live Stock 
Agent, OASTLE-DouGLAa, N.B,, bup- 
pliea on moderate commiaaion all 
claaBes of Scotch Cattle and Sheep, 
Large conaignmentB of pure-hred 
Galloway Cattle sent to England every 
year for establishing herds, and idso 
tor crossing with white bulla. 

Waters A Rawlence, Auctioneers 
AND Valuers, Salisbury. Office 
of Hampshire Down Sheep Breeder,?’ 
Association. Trejisurer: James E. 
Rawlence. Secretary : John Mount- 
ford. Assistant Secretary: W, J. 
WoofF. 


The Middleton Hail Tamworths. 
TAMWORTHS 

(Pedigree Red) IN-PIG SOWS. 

Service and Young Boars and Gilts. 

R red from Prize-ioi nuc rs. 

EXCELLENT STOCK FOR DISPOSAL, 

Prices Moderate. 

APPLY : 

EGBERT DE HAMEL, Midneton Han, Tamworth. i 


The Property of MR. A. GORHAM, TE L5C0MBE, LEWES. 

ULTIMUS ' 

Wiiinev of the Maiicliei-tfir Novcnihtjr Handicap aud nlher races, 

.\ brown horse (1907), by Williani the Third out of Merry Miser (dam of Chiselhampton, 
Orzil, .trabi, Merryman and tlie wuimrs nf £23,500), by The Miser (son of Hermit). 
Ur.Tntus is l»alf-b[olher to Orzil (sire of the winners of 600 races and £53,083 in Australia) 
and to Boniface (a good sit e in Belgium) 

Fee : 9 Guineas Inclusive, Apply to A. GORHAM, as above. 
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Roval Agricultural Society’s Diagrams. 

A SERIES OF COLOURKT) DIAGRAMS OF INSECTS INJVRIOUS TO 
FARM CROPS. 

Dvhwh from Xature hy tkr late Gevrgiam }l Ormrrod, la mijunoVion 
with thfl late Miss FAfianor A. (irmerod. 

j These diagrams are 30 inches long' by 22 inches wide, and are printed in colours. 
The insects, with their larviO and pujifo. are shown both in their natural size and 
also highly magnified. 

On each Diagram is printed a General Description of the Development and 
Habits of the Insects concerned, and of the best means of Prevention or 
Destruction. 

The Diagrams are specially suitable for use in Elcnieiitiiry and (.ktnTinuation 
Schools and in Science Classes, as well as f(tr A gricultnristg generally. 

They can be had singly, or in Sets as below 

1.^ ^COMMON INSECT ATTACKS, li’rirc 6s, per set of Five,. 

1. Ox \Y:uble l^ly 1 3. Coelicliafer I .y Hop Aplii^ 

2. Horse Bot Fly j 4. Bean and Pea Berllo | 

II.-INSECTS AFFECTINQ CORN CROPS AND GRASS. (Price 6s. per sci -f Fjvg.j 

6. Hessian Fly I 3. Corn Saw Fly i l i Daddy Ivuglogs 

7, GonlFly I 0. Wire-Worm&CllG; Beetle 1 

m -INSECTS AFFECTING FRUIT CROPS. (ITice 7s. pci set of Six.» 

11. Winter MoDi. ' 13 Codlin Moth : l.a American Blight lAphiu) 

12. Apple Blosiiom Weevil , 14. Goal Moth 1 Id. Magpie Motli 

IV. INSECTS AFFECTING ROOTS AND GARDENS, il’rice 6s. per set. ,>f Five.) 

17. Large White Butterfly j lit Turnip Fly or Flea 20, tinion Fly 

IS. Surface Caterpillars | Beetle , 21 Mangold " ■ Beet Fly 

V.- -INSECTS AFFECTING TREES, il’riec 7s. )n:r set of Six.l 
:2. Pine Beetle [ 24, Pine Sawdy j 2d. Leopard Moth 

23. Pine Weevil ' 2ri. Spruce Gall Aplii- | 14. Goat Moth 

illf/Wi set ran he had {to order). \ arnished and Momdrd on /'aitras.ioit/i Holler.'<~ 
Prica, Sdf I., 11., and 1 F,, lOs. rack : Sets 111. and 1 Ids, eaeh, Single fliuiirams 
may be had at the jirice. of lx. fkl. lark ijmjier ee//(>,':l, ei' 7Y 6d. .\foinited and 
Varulshed. 

In addition to (he abaie (he folio win;; I)ia;iram hax hern puhii.xhed. 

THE POTATO DISEASE. 

With Ten coloured Ulusbrations of good and diseased Potatoes and Potato 
Eeavee. and Descriptive Letterpress, with Hints for Growers. Ry William 
Carriithers, F.R.S., Conaulting Botanist to the Royal .Agricultural Society of 
Eng^land. Price Is. in sheet ; or mounted on cloth and rollers, varnished. 23, dd. 

Cife Di$tory of tbo (Ubeat Plant. 

A SERIES OF EIGHT COLOURED DIAGRAMS REPRESENTING 
1. The Structure of the Crain V. Growth of the Ear and Flower 

II. Germination of the Grain VI. The Flower 

UI. The Young Plant Vll. Ripening of the Grain 

IV. Early Growth of the Ear VIII. The Wheat Straw 

These Diajr rat ns are rejiroductions of orig^iiial drawings by Francis Bauer, now 
in the Botanical Department of the British Mnsenin, and are prifiled in colourR. 
With each set is sent, a Pamphlet by Air. WIT, LI AM CARRETHERS, F.R.S.. 
Consulting .BoLamst to the Royal Agricultural Society of England, entitled ''THE 
WHEAT PLANT; How it Feeds and Grows”; being Notes exjdanatory of the 
Diagrams. Size of Diagrams. 30 by 22 inches. 

Price fhicludiny £.rj)lanatory Pamphlet). 10s. per set if Eight Diagrams, hi 
Sheets ; or SOs. mouided on Cloth and Hollers. 1 arnished. 

Further Copies of the Explunaiory Pampblei may be obtained at the price of 3d. each. 

Obtainable from , 

Messrs. W. & A. K. JOHNSTON, Ltd., 
Edina Works, Easter Road, Edinburgh. 
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